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A veling & Porter, Ltd., Y #rrow & Co., Ltd., _j ohn Bellamy. | imited, les Limited, 
ea ~ ——— AND ENGINEERS, + GINEERS, IRLAM, MANOHESTER. > 
one _—- SPEEDS UP to 45 MILES AN HOUR ae ioe » B. aged FEED WATEE BEATERS, oc, Rew's 
and 72, Oawwow Sraeer, Loxpon. PADDUR CR OCREW STRAMBES OF GENERAL ConsrTRUCTIONAL ENGUDNEERS, BNSEKS, AIR Hi RS, p+ a 
STRAM ROLLERS. ROAD LOCOMOTIVES. BXxcEPTIONAL SHALLOW Drave@nur. TRAM axp GAS KETTLES. 


STBAM CULTIVATING MACHINERY, 
STEAM WAGONS. A pg 
CEMENT-MA KING MACHINERY. 


A. ey YY wntord, Li. 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Ware Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Advertisement, page 33. 


PATENT a TUBE BOILERS, 
UTOMATIC FEBD REGULATORS, 


And ents gyn J as supplied to the 
Admiralty 17 


erry Butoher ‘& Co. 4 


VALUERS any AUCTIONEERS 
to the 
ENGINEERING, FOUNDRY, & METAL TRADES. 
ALSO FOR 
PLANT anp MACHINERY. 
63 and 64, CHANCERY LANE, W.C. 2. 


ranes.—Electric, Steam, 
Srecasite and HAND. 
and sizes. 


of a - 
GEORGE RU BLL &z CO., 
Motherwell, cane Ghagee. 


6398 


Lrp., 
7264 


“STEEL TANKS, PIPBS, GASHOLDERS, &c. 
I] Thos. Piggott & Co., Limited, 


RMINGHAM. 4457 
See Advertisement last week, page 129, — 


Plenty and Gon, 


Limirep. 

















MARINE ENGINEERS, &c. 
a Newsury, Bxe@.anp. =f * 
Yank Locomotives. 
Specification and Workmanship equa! to 
Main Line Locomotives. 
kK. & W. HAWTHORN, LESLIE & CO., Lrp., 
ENGINEERs, NEWCASTLE-ON-TYNE. 7260 
Yihraust Washers. 
All British Hardened Steel 
Bp a te BALL BRARING CO., 
ndon Office :—304, High Holborn, Ww. ©. 1. 
For a Advertisement, see page 7. 1286 
j\or Ligh-class Castings in 
or Hig and <p poeta 
White Metal and Pty loys, up to 


JOHN OLIFFE, Chemist and General Founder, 
Great Brook ‘Street. . Birmingham. _. 127 


A Time Recorder Wanted. 


State price and where can he seen.—BOX 
T.R., Smrra’s pavomising Agency, Ltd., 100, 
Flee’ Street, London, EB G 159 


| 2vincible ({2x8¢ (j lasses. 
BUTTERWORTH BROS, Lid., 
Newton Heath Glass Works, 


. Manchester. Od 975 
SH Herrood & Co., Ltd., 
. 3 REDDISH. mez 
BLEOTRIO TRANSPORTERS. —_- 
Jruller, Horsey,Sons & Cassell, 
SPECIALISTS 
in the 
SALE AND VALUATION 

PLANT AND MACHINERY 1834 


and 
ENGINEERING WORKS. 
» BILLITER SQUARE, &B. Cc. 3. 
~~ from and Steel 


viii and mie ieee ok 


The Scottish “Tube Oo., Lid, 


-4aD OFFiIoR: 34, Robertson Street, Glasgow. 


#3 Yachts, Launches, or Barges, 


Repairs on Pacific Coast 
by YARROWS, ye mts Victoria, British 


687 
_SHIPBUILDERS, as: ees aNp ENGINEERS. 


é Currys, RIveTenSTeamM a¥p VENTILATING Prrts, 


Boilers, Tanks & Mooring Buoys 


Sritits, Perro. Tawks, AIR Receivers, STEEL 


Hoppers, SpeciaL Work, REPAIRS OF ALL K1yps. 





(Sampbells & He, L 4. 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 [t. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 








Built complete with Steam, Of! or Petrol 
Motors, ; or Machinery supplied. Od 3661 
VOSPER & CO., Lrp., Broap Sreeet, PorTamouTH 

FOR zy big 
rop orgings 


write 
GARTSHERRIE ENGINEERING & FORGE OO., 
50, Wellington Street, Glasgow. 6961 











IL FUKL APPLIANCHS, 
O Systems 
PressurRr, Air, STEAM. 
for Boilers of all types. 
KERMODES LIMITED, 
35, The Temple, Dale Street, 


Liverpool ; and 
108, Fenchurch S&t., London. 
Naval Outfits a Speciality. 


T ocomotives Tank En gir nes 
net and 

MANNING, WARDLE HAND COMPANY, Lire, 

e Engine Works, 

See their Illus. ‘Advertisement, pa page 131, one von 


MULTITOBULAR AND 
(Cochran ROSS-TUBR TYPKS. 
Bole 8. 
See page 123. 7268 





RAILWAY AND TRAMWAY ROLLING STOOK. 


urst, NJ elson & (‘\o., Ftd. 
7 bans N° Stock free las 
MorTHERWELL. «l 3383 





He Wells QO (%, 
ll, HAYMARERT, 


London, §.W. 1. 


wf A ptol” L_pbricants. 
Works: SALFORD, Maycuester. 7164 


S. H. { Heywood & Co., er 


REDDISH. 
BLECTRIC ‘LIFTS ( (UP To 35 TONS). 


ihe Glasgow Railway 
Engineering Com 
GOVAN, a P 
London Office—12, Victoria Street, S.W. 
MANUFACTURERS ¢ 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
HEELS & AXLES. 


CARRIAGE & WAGON IRONWORK, also 
_CAST-STBEL AXLE BOXES. _T3l2 


any, 
Lrp., 





New Chicago Automatics, 
Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1; in, through the wire feed. 





JOHN MACNAB, Mary Sraeer, Hrps. 





See Advertisement page 95, Jan. 24. 


and 


[lubes E Fittings. 


Stewarts and Lords, L 





Glasgow and Birmingham. 
See Advertisement page 74. 7268 
Rubber MANUFACTURERS 
Packings  «: Bitetent.: 
GUTTA PBROHA & RUBBER, LIMITED, 
Toronto Canada. 6702 
Oz Plants (,cARBON 


for Chemical Wke., om Water Mfrs., Breweries, 
and all other purposes. —Reap & CAMPBELL, Lta., 
109, Vietoria 8t., S.W, 1 (‘* Valorem, London.”). 


e Pinished (‘astings 
ed 
1 cost  Senare one ations. 


rations. 
rite for ituateations to AERATORS Ltp., Edmonton, 
London, N. 18 


(Vrittall. “Nrittall. 


CHEMICAL ANALYSIS. 


Physical Tests. 

Microscopical Examinations. 
Heat Treatment & Pyrometer 
Tests. 

Critical Range Determinations, |. 
ScaLe oF Fees on APPLICATION. 
THE CRITTALL MANUFACTURING OO., Lrp., 
Brairrrer, Besex. 





Chief Metallurgist, H.S. PRIMROSE. 


Cjttsee rete 


CHANTIBRS a “ATBLIERS 
A ugustin - Normand 


67, rue de oy HAVRE 


7182 








3890 
Destroyers, Torpedo Boats, ¥ Yachts and Fast Boats. 
ubmarine and Submersible Boats. 
ting. Diesel Ol] Engines 
S. H. Hevwood & Co., Ltd., 
ELECTRIC ¢ CRANES. 
= Sale, One 7 in. Root’s 
teide and Rin, Bantusore, Mallow 
a. J.H. nina bo co., mee aiteworih, 
as and Oil Engine pe 
Stratford, E. 
Tel : 736 and 737 Stratford. 
tet Se 1194 
| ie 
. (BsTaBLisHep 1864.) 
BUILDERSof RAILWAY CARRIAGES & WAGONS. 
RAILWAY WAGONS FOR HIRE. 
Chief Works and 


rtm D'S Patent Water-tube Boilers, —_ or OW 
REDDISH, 
a ——_ for 6. lbs. pressure, witb 
—K. . Vo & OO., Great Bastern Road, 
Gram.: Rapidising, London. 
Pickering & Co., Ltd., 
MAEBRS of WHEELS and AXLBS of all kinds. 
and Offices : 
WISHAW, uear GLASGOW. 


Merrill's — hy nowt a 
SYPHONIASTHAM TAPS SuDU path ALT i 


lass GUNMBTAL 
ATER SOFTENING and FILTERING. 5723 


Y arrow Patent 
ater-tube 





oilers. 


6877 

YA 0CO., UNDERTAKE the 

PRESSING aa MACHINING of the various various parte 

of Yarrow Boilers, such as the Steam Drums, Water 

Pockets, and Superheaters for British and or 
Firms not rity the ag facilities. 

YARROW & , Scorstroun, GLASG 


Mitthew pal & Co L 


aay Works, Dumbarton. 6064 
See Full Page Advt., page 62, don,t 10. 


Feraings. a 


Walter Gomers & Oo., Ltd., 


HALESOWEN, 5549 


Heed, Wrightson & (o., 
LIMITED. 


See Advertisement page 63, Jan. 17. 


riaylor & (jhallen 


Presses. 


TAYLOR&CHALLEN, Ly., Bngin 
See Full Page Advertisement Jan. 10. 











Sen 





ailway 
G witches and 
(jr ossings. 


t. seem *~ & SONS, LIMITED, 
ARLINGTON. 


ement.—Maxted & Knott, 
Lrp., Consulting Ce: t Bageams. 
GENERALLY on proposed Cement Schemes POR 
ENGLAND AND A ROAD. “A mv ADVION ONLY. 
Highest references. Kstablis 
Address, Burnett preaadlon ay EG 
Cablegrams : “ Energy, Hull,” 6200 


M chine and Engineering 
i nuiacturers Fateatons ee Ale ean a 
mo ctur n 

Best gee. ROSSER 


work moderate char 
ammersmith, 
_— R Lta., 


are prepared to undertake the manufacture of articles 
at t abroad, and wi 


present made ll be to hear 
from firms desiring such work wa“ 


S H. d, 


Herwood & Co., Ltd., 
__ LOCOMOTIVE TRAVERSERS (Ruecrutc). 


REDDISH. 7182 
P. & W. MacLellan, Limited, 
CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 


RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 


RAILWAY IRONWORK, BRIDGES, ROOFING, ac, 
Chief Offices: 129, Trongate, Gi.asaow. Od 8547 
Regiatered OMices : 1084, Cannon Bt., London, EC, 








(Nentrifugals. 
Pott, (\assels & WV illiamson, 


MOTHERWELL, SCOTLAND. 








Tel. No, ; 78 Hyde. 


6874 


Office ; 
3, Vicronta Street, WesTuiyerenr, 8.W. 


See half-page Advertisement page 66, Jan. ws. - 
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ENGINEERING, 








the Manchester Steam Users’ 


ATION. 


wi Act, 1901. 
and Liabilities paid in case of Bx 
and Beilers inspected during 
niversity of Birmingham. 


DEPARTMENT OF OCLVIL ENGINEERING. 
Professor F.C. Lea, D.Sc., M.Inst.C. 8. 


RECONSTRUCTION. 
A SPECIAL COURSE of BIGHT LECTURES will 
be given during February snd March on 
THE APP. ICALTION OF MILITARY 
BNGINEEBRING TO CIVIL ENGINEKRING, 
By ry 2 R, BE. Srrapetne, M.C,, B.Sc., A.M.LC.E. 
(Assistant Lecturer in Civil Engineering). 


For a as to dates, —— &e., apply to 
the PROFESSOR OF CIVIL ENGINEBRING. 5188 





MUNICIPAL COUNCIL OF SYDNEY, N.8.W. 
The Council is prepared to receive 


enders for the Supply, 
DELIVERY and ERECTION, in the Coun- 
c'l's Power House, Sviiney. New South Wales, of 
BUILER HOUSE EQUIPMENT, including auto- 
matic kers, storage bunk . conveyers and 
auxiliary p'ant, 
es of the Specification and General Conditions 
and m of Tender; together with drawings, may 
be ob'amed On AND AFTER FesauaRy 17TH, from 
Mesers, Preece, CARpEwW, Snexi & Ripar, 8, 
Queen Anne's Gate, Westmiuster, S.W. 1, ou pay- 
meut of a deposit of £1-1-0. 

Sealed Tenders, endorsed “ Boiler Plant” are to 
be addressed to the Town Cirrk. Town Hau, 
Srpy«y, N.3.W., and delivered to him on or before 
3 = on Monday, May 19th, 1919. 

he Council does not undertake to accept the 
jowest or any Tender. $231 





APPOINTMENTS OPEN. 





ADMINISTRATIVE COUNTY OF LONDON. 
LONDON COUNTY COUNCIL. 


estminster Technical 
INSTITOTR, Vincent Square, 8.W. 1. 


STRUCTURAL ENGINBERING. 


AS al Course of about 20 LESSONS on the 
PRINCIPLES OF DESIGN IN RKINFORCED 
OCUNCRE (CH, will be delivered by HB, SPRAGUE, 
Meq, A.M.Inst. C.E., on Friday ovenings from 
Seven to 9.15 p.m., commencing on 3ist January, 
1919, 

These Lessons are arranged for Civil Engineers, 
Naval Arch tects, and others, and in aidition to a 
diseuss'on of the fundamental principles upon 
which the usual calcu'ations are based, practical 
examples will be worked out, and calculations will 
conform to the L C,C. regulations where necessary. 

Fee for the course 5/-. 

Applivation forms aud syl'abus of the course may 
be obtained on application at the Institute, 

JAMEKS BIRD, $24 
Clerk of the Loudon County Council, 


SLY SD. ~ 
[2 C.E., I. Mech. E., B.Sc., 

and all Baqeoutes Examinations.—Mr. G. P. 
KNOWLHS, B.5c., Assoc. M. Inst. C.8., F.S.1., 
M.R.San.l., PREPARES ae personally 
or correspond dred eu . 
Courses may commence at any time.—39, Victoria 
St., Westminster, 5.W. 7096 


Hagineerin Special Classes. 
arine & Aero- Engines, Alternating Currents, 
Wireless Course, Ferro-Cuncrete, rigeration, 


Pract. Maths. and COalculus,—PENNINGTOUNs, 
University Tutors, 254, Oxford Ra., Manchester. 


TENDBRS. 


METROPOLITAN BOROUGH OF 
HAMMERSMITH. 


BRLECTRICITY DEPARTMENT. 
SALE OF BOILERS, &c. 














The Hammersmith Borough Council invite 


ffers for the following :— 


Three Babcock & Wilcox BOILERS, each capable 
of evap. 6000 Ibs. of water per hour at a workir 
pressure of 170 Ibs. per sq. inch. Heating surface o 
vach boiler 2437 sq. feet, fitted with Babcock integral 
superheater. She boilers are complete with all 
usual fitti and arranged for hand tiring. 

One small locomotive type BOILER. 

One direct driven wards AIR PUMP with 
Allen compound engine, capable of dealing with 
16,000 lbs. of water per hour, when supplied with 
steam at 150 re sq. inch. 

‘Shree Robey K.0.C. GENERATING SETS, con- 
sisting of open type vertical cross compound engines, 
8 150 r.m.p. direct coupled to 300 k.w. single 
phase flywheei typs alteruator, 50 periods, 2200 
volts, rope driven exciters. 

Offers will be considered for the whole or any 
part of the plant. 

Leave to-inspect and other information may be 
obtained from Mr, G@, G, BELL, Engineer & Mauager, 
65, Fulham Palace Road, Hammersmith, W. 6. 

The Council do not bind themselves to accept 
any offer. 

enders endorsed ‘Plant for Disposal” to be 
Gelivered to the undersigned at the Town Hall, 
Hammersmith, W. 6., not tater thin Four p.m. on 
Wepnyrs. ay, FEBRUARY Sru, 1919. 8 433 
LEsLIK GORDON, 
Town Clerk. 
SHOEBURYNESS 
URBAN DISI?RICT CUUNCIL. 


FOR SALE, 


Two Crossley’s (25B.HP. Maximum) GAS 
KNGINES, Bunsen Ignition, in excellent condition. 

Can be seen running at the Council's Waterworks, 
Shoeouryness, ' 


enders Invited for the 
SUPPLY and ERECTION of ONB GAS 
ENGING, 7 B. HP. working load, fitted with 
Magneto Ignition, Cooling Tank, Self-starting 
Adjustments, Kxbaust Box, Air Box, and ail other 
necessary fittings and connections. 
The whole to be erected and surjected to a 24-hour 
eel ran, to the satisfaction of the Waterwork's 


neer, 
whole of the work to be completed within 
eight weeks after signing of Coutract. 

‘enders with specifications to be forwarded to 
the Mnyineer, Mr. A. W. GoupcHILp, Shoeburyness, 
by Mon:tay, I7th February, 

The Qouncil do not bind themselves to accept the 
best or any Offer. 
By order, 
FPREDERIC GREGSON, 
Clerk. 
Southend-on-Sea, 
25th January, 1919. S 265 


ill Contractors who are 

willing to TENDGR for Driving Steel 

Piles Excavation and Concrete in connection 

with a wherf on river, Lon ton area, SEND their 
NAMRBS to—S 384, Offices of EvainzcERive. 








THE COUNTY TBCHNICAL AND SECONDARY 
SUHOOL, WORKINGTON, 


Wanted, an Assistant Master 


| atone in the Engineering Depart- 
ommencing salary £250, subject to 
according to scale not yet completed, — 
RINCIPAL, 871 


ment. 
advances 
Apply, P’ 





CITY OF CARDIFF EDUCATION COMMITTEE, 


THE TECHNICAL COLLEGE. 
Principal, CHARLES COLES, B.Sc. (Lond.). 


pre Services of the following 


FULL-TIME LECTURERS are REQUIRED:— 
HEAD of ENGINEER: NG DEPARTMENT (with 
om Qualifications in Mechanical and Marine 
ngineering). 
Commencing Salary £600 per annum. 
LECTURER in RINE ENGINEERING 
(Marine Technical Department). 
Commencing cnr, £350 oe annum. 
LECTURER in NAVAL ARCHITECTURE (to 
act as Head of Marine Technical Department). 
Commencing Salary £450 per annum. 
Aparnees on foolscap paper. stating age, full 
qualifications. teaching and other experience, and 
giving copies of not more than three testimonials, 
should reach the Principal (from whom further 
particulars may be obtained) by the 17th March, 1919. 
Relatives of eligible men on War Service are 
requested to bring this advertisement to their nutice. 
JOHN J. JACKSON, B.A., 
Director of Education, 
City Hall, Cardiff. $8 176 


as Engines, 
eare of Messrs, BOOTE, EDGAR & Co., 
Solicitors, 
18 & 20, Booth Street, 


Manchester, 
An APPOINTMENT has NOW BEEN MADB 
this Vacancy. 8 





to 
241 


LIVERPOOL EDUCATION COMMITTEE. 
MARINE ENGINEERING. 


A Pblication (which must be 


received on or before Saturday, 15th Feb. 
1919) are INVITED for the POSITION of 
ASSISTANT INSTRUCTOR OF MARINE ENGI- 
N&KERKING at the Central Municipal echnical 
School. Commencing salary £40 per annum, 
together with War bonus according to acale. 

For particulars of the qualifications necessary and 
desirable, with particulars and conditions uf appoint- 
ment and forms of app‘ication. address — 

Education Offices, Liverpool. 
BR. R. Pickers, 
Clerk to the Education Authority. 5 391 





. ~ ° 
jlirst-class Engioveer, used to 
the control of men, with knowledge of 
Mechanical, Hiectrical, and Hydraulic Machmery, 
referably University trained, with Continental or 
Knerienns experience. Good permanent position 
for first-rate man,—Address 8S 237, Offices of Hn- 
GINEERING. 


wervices of a Gentleman 
(British or Allied subject) TO ADVISE 
Engineers on the construction of cement works 
plant at home and abroad. Applicant must be a 
qualified cement chemist en! works 
experience, A knowledge of all kinds of raw 
materials and their successful treatment by the wet 
and dry process essential; some engineering know- 
ledge «n advantage. The +ppsintment can be part 
or whole time. beral terms will be arra’ with 
suitable applicant.—Address, S 311, Uffices of 


ENGINEERING. 
A Vacancy is Open on the 
outside technical commercial staff of a com- 
pany manufacturing high-speed vertical steam and 
gas engines, air compressors, and other specialitie:. 
Applicants send fall ulars and quall- 
fications (ia writing) to the MANAGING DIRKEC- 
TOR, Browert, Linptey & Co., Ltd, Patricruft, 
Manchester. 5 


Wanted, Electrical Engineer, 


must have good knowledge of Yard Plant. 
A.C. and D.C. current, also ex meed in At 
ge SHIPBUILDING 
& BENGINSERIN ., Lrp., Hull, giving, ex- 
perience aud salary required. 











329 Wednesday, ath Pebreasy, 1919. * 


A Large Firm of Engineers 
in the Midlands, have an OPENING fora 
YOUTH of educa’ as premium pupil, the 
course to include beth works and drawing office.— 
Address, 435¥, Offices of EvGrIveERiIne. ; 


rks Control.—A Firm 
manufacturi.g apparatus into which light 
castings larzely enter, wish to engage a gentleman 
of high-class education, f ex mee and 


tech (attainments, to take full mavag~ment of 





Works Manager 
Bn 
prsiae Bere Works, Four Boller sat 
then’ where er 


in 
2» ts, hands are employed. 
| Canchdates will be expected to take full ~ ¢ 
bil:iy for output and control of Production sta 
Toa gentieman of first-class ex in moderg” 
oahs practice, giving satisfaction fn the post 
& pericd of one year, opportunity will be made fee" 
orins de = on the Company's Board .— 4 pplg 
ving details as to age, past. experience and « 
required, to'S 349, of ENGINEERING 





their extensive orks and gg” 2 4 
= a sal = £1000 a aunum. : @ communica- 
ions are desired excrpt from gentlemen possessin, 
the above qualifications, and expert in rapid onl 
economical maximum —— on i terchangeable 
basis. Letters, stating fully education, trainiu 

and experience, should be ressed to P.Q., care 
W. B. Pear & Co., 11, Jronmonger Lane, cane 
1 


_ 2 SRSA RS 
EK rienced Turbine Sales 

NGINEBKS, REQU:RED as Manchester 
aud Glasgow Re, resentatives, must be convérrant 
with modern plant equipment. and able to advise 
on projected schemes.—Write, giving age, particu- 


lars of experience and sa'ary expected to BUX 463, 
SELLS, Ltd., 168, Fleet Street, H.C.4. S 86 





Mechanical Engineering 

COMPANY (heavy machinery), with worl-t- 
wide connection, — SALES MAN;GE2 to 
take control of selling organisation (home and 
foreign) in Head Uffices, London. Applications will 
only be consiktered from thoroughly experienced 
Sales Managers possessing unduubied initiative, 
organising and executive aility. None other: eed 
apply. The position offers wide scope and amy le 
opportunity to a really first-class energetic man, 
familiar with the home and foreign markets. In 
first in-tance state, briefly, experience, qua ifications, 
age, talary, and when at liberty.—Address, 5 160, 
Offices of KNGINEERiNG. 





THE MUNICIPALITY OF SINGAPORE, 
STRAITS SETTLEMENTS. 
MUNICIPAL BENGINBER'S DEPARTMENT. 
(ASSISTANT ENGINEER.) 


The Municipal Commissioners of the Town of 
Singapore require an 


A Ssistant Engineer, between 
25 and 32 years of age, of sound constitution, 
and unmarried. He must have hada good technical 
education, with a regular training as a Civil Enyi- 
neer, and must have a_ practical knowledge 
Surveying, Levelling, and Kstimating, and ex;e- 
rience in ordinary Municipal Work, especially 
Sewerage and Sewage Disposal, both in the desigu 
and in the censtruction of new works and in 
ordinary muintenance. Preference will be given, 
other things being equal, to applicants who have 
the Hxami:ation of the institution of Civil 
ngineers (Associate Member), or that of the 
Iustitution of a and County Engineers. 
The engagement will for three years, and the 
applicant is to state the earliest date upon which 
he could be free to leave for Smgapore. The 
selected candidate must pass a medical inaté 
as io his fituess for service in a tropical climare, 
A second-class passage will be — by mati 
steamer, or a first-class passage by other steamer, 
with ha'fepay during the voyage out. The sala’ 
wiil be 2600 dollars for the first, 3870 dollars for the 
second, and 4140 dollars for the third year, witha 
duty allowance of 720 dollars per annum, all paid 
monthly, the value of the dollar being two shillings 
and fourpence ster'ing. Such local transport 
allowance as may from time to time be sanctioned 
by the Commissioners will be paid. Applications, 
marked on cover “ Assistant Engineer,” statiug age 
and place ot birth and giving details of education, 
training, and experience generally, and in Sewerage 
and Sewage Disposal, referring to the above 
requiremeuts seriatim, and stating when free, 
accompanied by copies (only) of testimonials, and 
also persuval reterences, to be lodged with Messrs. 
Cc. GC. LINDSAY & PHIRUE, M.M.Inst.C.E., 180, 
Hope Street, Glasgow, Agents to the Municipal 
Commissioners (from whom furthep information 
may be obtained), not later than Wednesday, Sth 
February. 1919. 8118 


THE MUNICIPALITY OF SINGAPORE, 
STRAITS SETTLEMENTS, 
GAS BNGINEER’s DEPARTMENT, 
(ASSISTANT GAS ENGINEER.) 
The Municipal Commissioners of the Town of 
te, Singa; ore require an 
A ssistant Gas Engineer about 


30 years of age, of sound constitution, and 
aod technieal 








unmarried. He must have had a 
education, a regular training as a Gas Engineer, 
with general all-round exjertence, including 
Carbonising Machinery, both in the design anc in 
the coustruction of new works and in ordinary 
maintenance. The engagement will be for three 
years, and the applicant is to state the earliest date 
upon which be could be free to leave tor Singapore. 
The selected candidate must pass a medical exami- 
nation as to his fitness for service in « tropical 
climate. A second-class passage will be vided 
by mail steamer, or a first-class pass«ge by other 
steamer, with half-pay during the voyage out. The 
Ba will be 4200 dollars for the first, 4500 dollars 
for the second, and 4800 dollare for the third year, 
monthly, the value of the dollar being two 
shillings and fourpence sterling. Such local trans- 
port allowance as may from time to time be 
sanction the Commissioners will be paki, and 
quarters will be prosided, Appli- 
— endorsed on the Bae Coe my os 
neer,” stating and place > 
Rriendekalioet oleae. training, and experience 
generally, and in Carbonising Machinery, referring 
to the above requirements seriatim, and stat 
when free, accompanied by copies (on'y) of 1 


jals, and aleo ref to he 
Sat SE TET Pic 
5 |, 20) 
Municipal Cosumbehasenh, from ee further 
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| Jixecutive Works Manager 
REQUIRED, to be responsible for volume 

effictency of output in Kast Midland Enyi:.ce 
Works employing over 2000 men, and com prisj 
Engine Shops, ler and Smith Sheps, Steel 
Iron Fouudries, and Woodworking Deparim 

He will be required to direct Departme 

| Managers, and to work in conjunction with 
; modern system of organised output program; 
; With progress section and cost account ’ 
Responsible and successful expe:ience in W, 4 
Management essential. Keplies will be treated 
eee -— A a aa full particulars” 
mcluding age and sa u «—Address, ' 
Offices of ExeinEERING. = oe 


we 


Ride Sie i 


WANTED FOR DOCKING AND ENGINEERING 
COMPANY IN LNDIA (Calcutta District), 


[the following Positions are 
OPEN for Good All-Round Men. Free second 
class Mail passage provided out and home. Five 
years’ A ments, and if renewed each oan would 
receive six months’ leave on half pay :— 

SHOP FOREMAN.—Good general exrerience, 
Age 21 to 25. Salary, Rs, 300 per month first year 
 DRAUGHTSMAN.—A thorough! 

AN.—A thoroug ‘ood man, 
take charge of Drawing Uffice. Ta erleneal t 
designing small craft and with genera! offics 
a am salary, Rs. 600 per mouth, rising to 


MOULDER.— age 25 to 30. Required to be well 
up in general Moulding work and thorough 
experienced in all modern methods of turning 
iron castings. Will be wanted to supervise erection 
of ty crc Salary, Rs. 400 per month, rising 
to Ks, 


In addition to salary, they would share in any 
half-yearly bonus sanctioned by the Directors. 


Apply, with full iculars, to 
T. BERNAKD HALL & JONES, 
Consutting Engineers, 
King’s Court, Colmore Row, 
Birmingham. 


slap ik iasinabiceshene lige Sate eats R vo 
(jeneral Manager.—In conse- 


quence of the impending retirement of the 
Managing Director after 36. years’ service, the 
Directors of the Sheffield Gas Company RbQUIRE 
the services of a gentle man to «ccupy the , osition 
of GENERAL MANAGER. Applicants must bave 
hada thorough commercial training and experience 
and must also possess a good general knowledge of 
engineering. Oue whe has previously been engaged 
in work counected with gas undertakings preferred. 
Applications (which will be regarved «s confiden- 
tia!) must state age, salary required, and ex; c:ience, 
and be addressed to the Chairman, Colonel H, K. 
STEPHENSON, M.P., Gas Comjany's Offices, 
Commercial Street, sheffield, Sa 


Manager Wanted for Machin- 
ery 


and Accessory Department of Film 
Booking Offices Ltd, to take entire charge of buying 





TY | and selling. Must have had similar experience, but 


not necessarily in the Kinematograph t 

Liberal salary and honus.—Addr+ ss, stating age and 
qualifications to FILM BOOKING OFFICE»d Lta., 
22, Sohe Square, W. 1. Sm 


-}ld-established Engineerit 


1D 

Firm, manufacturing a speciality in ek 
and increasing demand, requires the services ot 8 
gentlemarr to organize and take charge of Colonial 
and Foreign salesdepartment Mu-t be experienced 
mm arranging Agencies and have traveNed. Sul- 
stantial position for suitable man.—Addrcss, 8 262, 
Offices of ENGINEERING. 








['raveller Required by a Firm 

of Crane Makers in the North of England. 
Must be a. practicai Engineer with commercial 
knowledge. State age, salary, and experience, te 
8 263, Offices of ENGINEERING. 





anted by a London En 


gineering Firm, employing 6,000 men, 
a PRIME COST ACCUUNTANT thoroughly ex 
rienced in, the most up-to-date methods of cost 
an capable of organizing thedepartment. Lil 
emoluments to a man possessing the neces*ary, 
qualifications. Applications, sta! ing age, exper ence, 
and salary required, to § 277, Uffices of Exér 
NEERING. 


Wanted, Instrument Maker 


for the Bgyptian Government. Know 
ledge of Klectrical Apparatus essential, particularly 
X-Ray. Pay #294 per annum, plus, for the pr 
War bonus of £61.—Apply bir A, L. W 
K.C.M.G., Queen Anne’s Chambers, Broadway, 
Weetminster. 8 


Hstimating Clerk Required for 

boiler and structural works in Midlands. 
must be able to calculate own wei,hts irom 
drawings. Capable man required, State age, & 
perrence, and salary required.— Address, S m4, 
Offices of ENGINEERING. "2 


Nood Opening Occurs for ® 
young maa as PROGRESS CLERK in cof 
nection with the mass production ot medium-s#* 
en ng articles in a modern Works in Leice 
tersh're. Only those with considerable ex perientt 
of work in connection with the Prozress 1 ecords 
repetition work need apply. State age, ex periene® 
and class of work ly on, and when 
. in first iotaneee 24, Offices | 
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When y = 1, & =0-9075 . . . satisfies equa- 
tions (27) and (28), and hence \ = $792 . . » 
| which confirms the value 3+794 obtained 
| directly as the second approximation, without the 
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Also y = 0 there being no end load and (25) gives 





Whence 


a=. a= 


JAN. 31, 1919.] | 





CRITICAL DISTRIBUTED LOADS FOR 
LONG STRUTS. 


By Arraur Moriey and F. F. P. Bisacre. 


1 


(Concluded from page 100.) | use of (25) but using (7) as the first approximation 


General Linear Case.—It is proposed to test the | 
accuracy of : 
y+1 


", i +e 
N« 1A%0 
as a first approximation to A, by working out the | 
case of a general linear load, viz. : 
P;= Po + W2/l, i.¢..a, = landag... &. = 0. 
Equation (3) gives : 


ES + MPo+ Wain. . (26) 


. (25) 


dz 
This equation is soluble in terms of J, (£) and | 


J-, (€) and their derivatives, where : 
pa ZBI / Po Wot. 


3°w l\EI EI 
Fig.3. CURVE GIVING 


o 
(5514.C.) 


Fig4. < 


CONDITIONS. 
1.T’ Constant 


2R-a. 


3. Length of 
St Strut 
umnple ; 


t 


< 





pale RC Digkiagsaees 


K--—P, —---»4 
(ssi0.a) 


p = 
In this case, neither of the constants of integration 
vanishes and the equation to determine the root £, 
1s; 
§ ad ) pon . 
(38, (+5, }I_ oo = {38+ 


I_4@® }5y. (p é) . (27) 
where 


J-3 (8) I-40 H +5,05, @H=0 


j | ¥ ) ¥ {3 Y 
Expanding (27) in the absence of accessible tables 
of J, and J-, and their derivatives, the following are 
obtained : 


(274) 


2 EI 
Py =A. —. 
j in Fy a 


18 + $2288 =0 . (28) 


9 
\ 


81 / 
saezTa00 + 5 


where 
8; 


< 


f,_3 
\ i* + ix 


9 
#- t+. 
9 


320 


27 . 
1,802,240 ( ff — 


. 3 
Se = {1-s@er+ 


9 
saan 7 + 


‘} 


B+... 


. tee 9 
(ir gert+ oor 
27 


7apaia ? ** - 


3 
20 


ion 
1,280 


Ens i ne 
1 & + é 33 


to the deflection curve. 

The value obtained from equation (25) is 
X= 3-752. The value (A = 3*792) is therefore 
some 1-2 per cent. higher than the approximation 
by the empirical formula (25). 

Fig. 3 has been plotted from equation (25) and 
gives A in terms of y. The accurate values at 
y =0, y = 1 andy= © are shown on the curve, 
from which it will be seen that the values obtained 
from the approximate formula (25) are as good as 
the application of the theory to practical cases will 
warrant. 

Sinusoidal Loading.—A more severe test is the 
case of loading as a sine function of the length of 





the strut. 
*\ 
2 


FOR GENERAL LINEAR 


P =W sin ( . (29) 


CURVE GIVING A ANd jt IN TERMS OF P. 


Pa 
a 


_ Case 1 
»' 


e. 


2 


Equation (3), with this substituted, presents con- 
siderable difficulty. 

The value of can, however, be obtained by the 
method of successive approximation, using an 
assumed form of deflection curve : 

| 
)}- 
The first approximation is 
l 2 


y= {1 — sin( 
N= 4 (5 +5) = 500. 


9 
- 


r 


2°7 


The second approximation is : 
\” a ( ca 


 f 1 1,184\ 
:+4)+(4+3-#n)-™ 
This is a good instance of the power of the method 
of successive approximation to afford an approxi- 
mate value of A, in cases where the direct solution 
of the problem presents difficulty. It remains to 
see how nearly the second approximate solution 
just given corresponds to that obtained from (25). 


P= Wein(5 7) 
HARE 
(Three terms of this series for sin 5 , + give the 


value correctly to less than 0-4 per cent.; but as 
many terms can be taken as desired.) 


1 


= f 
- 51 





a 
lrA= => 
where the values of »A, are obtained from the 
formule (21) to (24) and the values up to a, are 
given in Table IT. 

The value so calculated is A = 5-614-++ which 
only exceeds the previous calculation by 14 per 
cent. It may therefore be concluded that the 
formula : 
ame bE 
ee ee Se 
r oe : 7 no 


x! 


gives a close approximation to the value of A for 
loading of the type : 

P=P+Wa/fl +... Wan(z/l 
provided P and d P/d x is continuous and positive 


} MP. 
an senate 








—— 


Approximate Critical Load for Practical Forms 
of Loading.—A load P = W(z/l)t gives the same 


value at 2/1 =} as P= W sin (5 +). for 


2 t 

the first case is 4-81; for the second 5°61, i.c., it 
is 17 per cent. higher. If therefore a curve of \ in 
terms of p, the ratio of the load at mid length to 
the load at the end, is plotted on the baris of the 
algebraic case, and this value of \ is taken for the 
sine case, any error will be on the side of safety. 
The sine and algebraic cases referred to, differ 
considerably in the shape of their loading curves. 
They are only equal at one point (z/l = 4) between 
x =0 and z =], and they cut at this point, while 
between 2/1 = 4 and z/l =0, the two curves are 
not even approximately the same, the algebraic 
one being many times greater than the sine curve 
at certain points. In spite of this, the values of 
» differ only by 17 per cent. It is evidently 
only necessary to have a rough approximation to 
the true loading curve to obtain an approximate 
value of ) sufficiently good for engineering purposes. 
This leads to a method of summarising the preceding 
results in a form directly useful to a draughtsman 
or designer, in cases where the load varies from a 
minimum value at the top of the mast contin 
increasing to a maximum value at the foot of it. 
The actual compression load on the strut should be 
drawn out and the ratio of the load at the mid 
length to that at the fixed end determined (p). 
Then, by means of a curve connecting A with p, 
the safe value of A may be read off (i.¢., the value 
of the ideal critical load erring on the safe side as 
such), when the curve of loading is defined by ite 
middle co-ordinate (unless the loading is very 
erratic, which would be immediately apparent 
from the loading curve.) The curve is given in 
Fig. 4 and the method of applying this curve in 

ice is shown in the following two examples 
Se ee ae ee ee ee 
tively :-— 

Example I. No end Load.—Let the load diagram 
be as shown in Fig. 5. Here, by scaling, p = 0-62. 
The curve (Fig. 4) gives = 5*9. By way of 
checking this result, it will be found that this 
particular loading is equivaleut to: 

P = W{1°5 aj — 0-5 (a/t)}, 
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whence A by (25) is 621 showing a slight under- 
estimate from the curve — on the side of safety. 

Example II. End Load Present—Let the load 

i be as in Fig. 4, but let there be in addition 
a concentrated load P, at the free end and constant 
throughout the strut. 

The load at the fixed end is P,+W. The 
“stiffness ” E I/l? required for the varying portion 
of the load (when P, = O) is by Fig. 4. 

(EI /2) = W/5-9 
Add, for P,, 
(E1/ 2) = 4Po/ 22. 
Then the actual “ stiffness” to be provided is: 
(EI/2) = W/5:9 + 4Po/r?. 
If in this particular case, ¢.g., 
Po = 4w, Po+ W = 3/2 W = P), 
And 
E1/2 = 2/3 (1/5°9 + 2/n2)P, = 0°247 P; 
where P,= actual load at the foot of the mast, and 
finally : 
P; = (1/0247) E1/R@ = 4-0E1/2 
nearly, or A = 4- 0 nearly. 


Other End Conditions.—So far only the case of 
a strut fixed at one end and entirely free at the 
other has been dealt with. But formula (13) is of 
much wider general application and applies equally, 
with properly determined coefficients, as a first 
approximation, to cases of other end conditions. 
But it is not proposed to further develop these 
applications here.* 

Variable I. Fixed Free Strut.—In considering 
the critical load for columns with variable moment 
of inertia of cross-section (I) the problem may be 
simplified by considering how this quantity may 
vary in practice. Straight channels or angles of 
uniform section would be commonly employed, 
and these would be braced together with a slight 
taper, which would be uniform since the channels 
or angles would be straight. 

If the members are spaced a fair distance apart, 
compared with the dimensions of the section, as they 
usually are, even at the free end, the moment of 
inertia at any cross-ection distant x from the free 
end is given very closely by I = Ad?/4 where 
A = area of cross-section and d = distance apart 
of the centres of gravity of the steel sections, at x. 

Now d= d,-+ (d,—d,)az/l, where d, = value 
of d at the free end and d, = value of d at the fixed 
end. This expression implies uniform taper, hence : 


do\2/a\2 
Gy} 
(4; — do)/do = w and Ip = A do?/4. 

T= Io {1+ 2wa/l+ ot (afl2} . (32) 
where I,= moment of inertia at the free end. 
Let I,= moment of inertia at the fixed end, then 


if I,=— 1". 1p: 
I/Ilp= 1+ 2w+ tan 





T= Aaya {1 +A) 74 (25 . (31) 


do 
Putting 


. (33) 
t.é., 

w +2w+(l—n)=0 - (34) 
Tn actual designs, » is rarely more than 2; it is 
frequently about 1-5. 

If the moment of inertia varied as a linear function 
of the length of the strut, the expression for I would 
be : 

I = Ip + ‘Ty — Ip) afl . - (35) 
= Ip { 1 + (nm — 1) a/l} - (36) 

The two equations (32), a quadratic, and (36) a 

linear, in x/l, can now be compared. 


Taking » = 2, the upper limit of n, o = 0-414! 


whence (32) gives : 
I = Ig {1 + 0.825 a/f + 0.172 (a/l2} . (37) 
and (36) gives 
I = Ig (1 + afl) - (38) 


The greatest divergence hetween (37) and (38) 
oceurs when 2/l = 0-5, in which case (38) exceeds 
(37) by less than 3 per cent. 

Equations (35) and (36), linear variation of I, 
are therefore close enough to the actual case for 
practical purposes. 

In the case of a variable I for the fixed-free strut 
shown in Figs. 1 and 2, the equation to be solved is : 


EL @i/d a2 + E (dI/d 2) (difdz) + Pim (89) 





* An example is given, under reference No. (40), in 
‘‘Long Columns carrying Distributed Loads.” En- 
GINEERING, November 30, 1917, page 587. 


since R and M, are zero, P= load at zx, and 
i = dy/d z or re-writing (39): 
a2 id 22 + (1/1) (d I/d 2) (di/d x) + Pi/EI =0 (40) 
It is immaterial in this equation whether the fixed 
end or the free end is chosen as origin, since the form 
of the equation remains the same if | — 2’ is put 
in place of z where z’ is measured from the opposite 
end to that from which z is measured. Choosing 
the origin as before (see Fig. 2, page 99 ante), and 
putting, from (35) : 
I=Ip+(h — Ip) aM@=2z 
(40) gives : ‘ P ‘ 
a? if & + (1/z) (di/dz) + (1/E) (. -- s) (Pjz) s=0 (41) 
Case I: Concentrated Load P, at End.—Putting 


I I 2 
E (= ta) 8 
(41) gives 


eMifdk4difde+qi=0. . (42) 
and putting » = 4 q z, (42) reduces to 
n@ifdmt+difant+}Ri=o0. . (43) 
The solution is 
i = AJo (nt) +B. Yo (nh) . (44) 


and 
d i/d n = § AIot (nt) gt + 4B. Yot (nt) n-* (45) 


OF 


e 





> 


512.7) ¢&— 
Fig.8. vaniasteT. Loan 
572 1 AT EVERY POINT. 


ww 
n- 





(SS/4.M) n—_ 
Now since 


n = 4q {Io + (Ii — Ip) z/} 


di/d cm bq 2 — lo ot - (46) 
I dy 
hence di/dyn =0, when di/dx=0. Hence 


di/d n = di/d x = 0 when x = O and when xz = 0, 
nm = 491, consequently, by (45) 
A J’o (not) + B Y'o (not) = 0 
i.€., 
Yo (not) 5 4 \ 
Fon)” J 
Now i = 0 when x = I, i.e., when n = n, = 49,1. 
Therefore 
Yo (m*) Jo’ (not) — Yo' (not) Jo (m4) = 0 





i = B{Yo(mb) — 


iy 


Yo (m#) Ji (not) — Jo(m*) Yi (not) = 0 =~. (47) 
If I, =n.I, as before, and é = (4q I,)t = »,}, 
then 7, = n.4q. Ip, therefore 7,4 = nt £, 80 that 


(47) becom: s 
Yo (mt &) Ji (E) — Jo (mb) Vi (—) = 0 =. (48) 
For a given value of n, let the lowest root of this 





equation be &,, Then 
4qigo= &,, 
whence Be = Emin — 1 = ' . (49) 
or, referred to the fixed end, 
Py =m Se (2 — 1% Bh . (50) 
4 n R 





Case II : A Varying Load Proportional at Every 
Point to I—If 


P mk {Io + (li — Ip) af} = kz, 
, the equation is 

id + (V2) (did 8) + 5 ( é J e-im 0 OH 
E\i, — Ip 


The solution of this is 


i=A.Jo(uv2) +B. Yo (um. 2), where w= 4 / l 
E lk -— Ip 








For this case, in the same way as before, 


Yo (# 11) Jy (uw To) — Jo (uli) Yo(ulo) = 0 (52) 
or if I, = mI, andé = »p Ly, 
Yo (m &) Ji (&) — Jo(m&) Mi (—) =O. (53) 


If &, is the lowest root of this equation for a given 
value of n, 
w Io = En whence k = E/R {(n — 1) En }2 

or Po = n(n — 12 Elo or Py = &, (mn — 1PEI;/2 (54) 
It will be noticed that &, in this case is not 
numerically equal to £, in the former case, since 
equations (48) and (53) differ in the power of » 
involved. 

Numerical Calculation of Cases I and I].— 
For numerical cases, the first positive root of : 

Yo (@&) 51 (&) — Jot Vil =O . (55) 
is required in each case, where ¢ is a specified positive 
constant. 

The first roots of (55), sufficiently accurate for 
this purpose, are given in Fig. 6, in terms of t. By 
means of this curve and equations (49) and (54), 
d is readily determined in the two cases. 

The results, in terms of n are given, in Fig. 7 for 
Case I, P= P, = constant, and in Fig. 8, for 
Case IT, P is proportional to I everywhere. 
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Fig.9. EXAMPLE SHOWING USE 
OF LIMITS. - 
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It will be seen from Fig. 7 that A decreases 
slowly between the limits » = 1 and m = 2, and is 
some 15 per cent. less at n= 2 than at »=1 
(\ = 2-47). In the case of the load proportional 
to I, Fig. 8 shows that A is nearly 30 per cent. 
greater at n= 2 than at n= 1. Figs. 7 and 8 
give, for these two types of loading, the information 
required in designing to correct for the varying 
inertia effect, provided the ratio of the moment of 
inertia at the fixed end to that at the free end does 
not exceed 2. In each case A is based on tbe 
conditions at the fixed end ; i.e., 4 when multiplied 
by the “stiffness ” (E I/*) at the fixed end gives 
the critical load at the fired end. 

These two cases frequently fix sufficiently close 
limits for engineering purposes, even in cases where 
both P and I vary. If, for instance, as in Fig. 9, 
a strut is considered, the I of which varies as a linear 
function of the length (or nearly so) and which 
carries a load P as sketched, the actual load lies 
between the following limits :— 

(1) It is equal to or less than P, everywhere. 


(2) It is equal to or greater than = I every- 


where. Considering limit (1), since m = 2, = 2-1 
hence : 


Ele = 
, 2.1 


: P, = 0.476 Py 
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With the limit (2), Fig. 8 gives \ — 3-2, hence : 
1 ha 
EIf# 1} P, = 0.313 P; 


The maximum possible error in taking the mean 

value : 
EL = 0.390 Pj, say, 

does not exceed 25 per cent., and this is an extreme 
case (n = 2); for nm less than 2, the range of the 
possible error decreases considerably. By noting 
whether the actual curve of loading is nearer to the 
case P = constant or to the case, P proportional to I, 
it is possible to forecast the value of \, which is 


probably within 10 per cent. or less of the true | 


value ; in this particular case (Fig. 9), for instance, 
the actual loading curve is about the mean between 
the two limiting curves and hence A = 2°57 
(= 1/0-390) would be found to be within some 10 per 
cent. of the actual value, if this special case were 
worked out by graphical or other methods. 
Graphical and Tabular Methods.—In other cases 


where one or more difficulties arise such as variation , 


of I or w which is discontinuous or difficult to 
represent approximately as a manageable function 


of x, graphical or tabular methods of integration | 


of equation (3) will generally be necessary. This 
offers no particular difficulty (except that it is 
frequently somewhat laborious) whatever the form 
of I or w may be and follows closely the method 
illustrated in “Critical Loads for Long Tapering 
Struts,”* which deals with the case of a concentrated 
end load P. 





THE THEORY OF IONISATION. 
(Concluded from page 119.) 


We conclude our report of the general discussion 
held by the Faraday Society, on the 21st inst., on 
the “‘ Theory of Ionisation.” 

Professor S. F. Acree, of Syracuse, New York, 
in his “ Investigation Bearing on the Present Position 
of the Ionisation Theory,” dealt first with the 
so-called salt-effect of Arrhenius. When salts 
are added to acids or bases there is a normal salt 
effect on the ionisation and reaction velocity, and a 
complicated abnormal effect depending apparently 
on solvation, viscosity, change in ionic mobility, 
formation of double salts and other factors. 
Arrhenius, for some time at any rate, expressed his 
chemical reactions in terms of ions only; we have 
mentioned that the not-dissociated molecules of 
electrolytes and non-electrolytes have also to be 
considered. Acree claimed to have proved this first 
for certain organic reactions, sugar inversion, the 
action of caustic soda on alcohols, and the action of 
sodium ethylate on methyliodide at different tem- 
peratures. Such studies have also been conducted 
elsewhere, for instance, by A. Lapworth over here, 
by Arrhenius and on the Continent. The conclusion 
of Acree is that the position of the ionisation theory 
is more thoroughly grounded at present than ever 
before, thanks to the perfection of the freezing- 
point technique (with the aid of thermocouples), 
the Acree-Loomis conductivity measurements with 
the aid of the hydrogen electrode, and to other 
means. 

Dr. Nil Ratan Dhar, at present in Paris, dis- 
cussed in his contribution on “Some Aspects of 
the Dissociation Theory” chiefly the objection 
raised (1915) by H. Snethlage, of Groningen, that 
solutions of organic electrolytes in ethyl and 
methyl alcohols diluted with water to various 
extents are not dissociated, but that they are active 
because they exhibit a polarity. Snethlage relied 
on determinations of molecular weights, esterifica- 
tion, heats of neutralisation and ionisation, absorp- 


cules, trihydrol or ice molecules (H,0), dihydrol, 
(H,0),, water in the most stable form, hydrol 

steam molecules H,O, and that the 
of asolution is proportional to the number of steam 
molecules per unit volume. In the presence of an 
inert solute in a solution, the proportion of steam 
molecules should tend to increase and that of the 
ice molecules to diminish, yet the pressure 
|should be lowered. With different electrolytes 
| water, he stated, reacted differently owing to 


|its complex character, and for that reason the 
|law of mass action did not seem to hold for strong 
|electrolytes. The various dilution laws all dis- 





| regarded the changes taking place in the water itself. 

These considerations were supported by experimental 
researches on the ionisation and vapour pressures 
of alkali chlorides and of potassium nitrate; the 
nitrate differed from the chlorides because it 
imparted to the free water an abnormally high 
vapour pressure. Mr. Bousfield further dis- 
tinguished two classes of electrolytes: Heterolytes 
like HCl which were insulators in the pure liquid 
state, but became ionised in the presence of impuri- 
ties; and autolytes like sodium hydroxide, which 
| were self-ionising and good conductors in the fused 
| or liquid state. The effect of autolytic conductivity 
| was often forgotten ; it explained why the ionisation 
|inereased with concentration to a certain point, 
| beyond which it decreased. 

In the early investigations Hittorf and others 
determined the transference numbers of the ions 
through aqueous solutions without allowing for the 
fact that the ions do not migrate as such, but as 
| hydrated ions. Owing to this disregard, Washburn 
had rejected Hittorf’s numbers, which are given in 
many tables, as having no physical meaning except 
in the case of very high dilution, when the amount 
of solvent transferred would be negligible compared 
with the total solvent present. In his second paper 
on “The Correction of Transference Numbers of 
the Ions of an Electrolyte,’ Mr. Bousfield showed 
that the corrections required amounted to little 
more than the probable experimental errors, though 
the disregard might appear to be serious. Thus 
lithium chloride combined in a normal solution 
(in 1 litre of water) with one-fifth of the water, 
the Li-ion taking up 150 cub. cm., and the Cl-ion 
50 cub. cm. Washburn’s own corrections had 
indeed not been large, Mr. Bousfield added. 

The Note on “The Hydration of Ions,” by 
Dr. H. J. 8. Sand, of the Sir John Cass Institute, 
E.C., referred to the quantitative determination of 
the hydration given by Mr. Bousfield in 1907. The 
ion was, in this calculation, treated as a small 
sphere moving through the water at a rate which 
was deduced from the absolute velocity of the ion 
under a potential gradient of 1 volt per centimetre. 
According to Stokes this velocity should be inversely 
proportional to the product of the viscosity of the 
liquid and of the radius of the sphere. From that 
calculation, Bousfield had concluded that the linear 
dimensions of the potassium-ion should be two or 
three times as great as those of the water molecule, 
and that this hydrated ion should therefore carry 
with it about 12 molecules of water. Dr. Sand 
pointed out, however, that Bousfield had indirectly 
made use of two values of Avogadro’s number 
(the number N of molecules contained in 1 gram- 
mole of the gas, now believed to be 6 x 10%), 
viz., 8-5 < 10%, and 18 x 10”, the latter value 
being based upon Kelvin’s estimate (of 1870) 
of the 
consistency, Dr. Sand pointed out, made the K-ion 
too large; it should be of about the same size as 
the water molecule, 1-2 x 10-* cm. Performing 
a similar calculation for the OH-(hydroxyl) ion, 





distances between molecules. This in-' 


tion spectra, &c., and thus partly on data not usually | Dr. Sand arrived at a value which was only 1/30 
studied ; but his observations are not in accord | of other determinations. He therefore suggested 
with previous and subsequent work, and are not | that the law of Stokes might no longer be applicable 
confirmed by Dr. Dhar. | to molecular magnitudes, and that the viscosity 
In his paper on “The Determination of the! constant diminished as those magnitudes were 
lonisation of an Aqueous Solution” Mr. W. R.| approached. 
Bousfield, K.C., F.R.S., developed arguments based| Dr. Edgar Newbery, of Manchester University, 
largely upon the consideration of vapour-pressure | in his paper on “The Resistance of an Electrolytic 
phenomena. Together with Professor H. E. Arm- Cell,” drew attention to another reason for question- 
strong and Dr. Lowry, he considers that water is in |ing the fundamental determinations on which the 
the main composed of three different kinds of mole- | dissociation theory is based. A very large number 
4 | of dissociation measurements, he pointed out, were 
,made by Kohlrausch’s method of determining the 
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resistance of an electrolytic cell by means of alter- 


or | nating current flowing in that cell between two meta! 
electrodes. 


There were two components of that 
resistance, the resistance proper of the cell and the 
back electromotive force of the electrodes ; but the 
former resistance, again, was made up by the re- 
sistance of the electrolyte and the er resistance 
—we should prefer to call it transition resistance—- 
from the electrode to the electrolyte. Dr. Newbery 
has studied this often neglected transfer resistance. 
The first current rush, he said, covered the electrode 
(e.g., platinum in acid) with gas-ions which were 
held there by electrostatic forces ; the ions following 
had difficulty in finding vacant and 
those already deposited further and further into the 
electrode metal setting up enormous pressures, 
sufficient indeed to blow the metal surface into 
powder. The transfer resistance was due to this 
mechanical resistance to the entrance of charged 
ions; it was greatest with gas liberation at the 
electrodes, was less great when the gases helped 
to carry the current, but were not liberated, and was 
least when the current was carried by metallic ions 
and by anions readily dissolved in the anode. 
Polished surfaces, high over-voltages, low tempera- 
tures and low current densities increased this 
resistance ; platinised electrodes had a larger 
surface than polished platinum, and therefore lowered 
the transfer resistance, and that explained the advan- 
tage—not well understood so far, Dr. Newbery 
thought—of using platinised platinum. On the 
other hand, the low current densities used in the 
conductivity measurements counteracted the elim- 
ination of the transfer resistance. Dr. Newbery’s 
experiments were made with electrodes of iridium, 
rhodium, carbon, nickel, copper and platinum. 

He exhibited slides illustrating the effects of those 
gas pressures on kathodes, foils of gold, aluminium, 
and zinc, which were covered with holes—craters, 
he called them, without explaining why the driving- 
in of hydrogen into the kathodes should have this 
apparent eruptive efiect, and stated that the 
transfer resistance might be fifty and more times 
larger than the electrolyte resistance. When 
critised by Dr. Philip for his peculiar, revolutionary 
attack on Kohlrausch’s method, he added that he 
had especially arranged his experiments for high 
tranfer re istances, and he admitted that the 
transfer resistance would not affect the data he had 
questioned by more than 0.6 per cent. 

The paper by Dr. E. B. R. Prideaux, of Notting- 
ham, on “The Estimation of and Separation of 
Pyridine and Ammonia,” was interesting as an 
application to the electrolytic dissociation theory. 
The method suggested is based on the mathematical 
deduction of the ionisation constants, with special 
regard to titration, by Niels Bjerrum. The 
ammonia is titrated with an indicator which changes 
its colour at an acidity at which the pyridine is all 
free (i.e, hydrolysed), and the titration is then 
continued with congo red as indicator, the total 
acid used giving the sum of the two bases. The best 
acid for the titration is, according to Dr. Prideaux, 
nitric acid, and the best indicator for ammonia not 
the usually-recommended methyl orange, but 
|a-naphtholphthalein or also rosolic acid. The 
bases are separated by distillation. 

The dilution law was further discussed in detail 
by Captain J. R. Partington, D.Sc., who, in his 
contribution on “Recent Investigations on the 
Dilution Law,” reviewed mainly the large amount 
of work done since 1910 when he had brought the 
subject before the Chemical Society. Replying to 
some of the criticisms by Professor McBain, he 
pointed out that Ostwald’s law was a direct conse- 
quence of the thermodynamic properties of matter 
in a state of great tenuity and that, as regards weak 
electrolytes, it certainly held, within a wide range, 
with an accuracy which constituted the most exact 
test of the law of chemical mass action in homo- 
geneous gaseous system yet mate. In the case of 
| Strong electrolytes ‘ike KCl the K certainly was 
not constant ; it decreased from the value of 2-35 
for normal solutions to 0-0154 for dilutions with 
10,000 litres of water. But Bousfield had demon- 
strated that Van't Hoff’s equation gave very 
accurate values for dilutions between 200 litres 
and 2,000 litres, and Dr. Partington thought that 
Bousfield might go further in his extrapolations than 
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he did. To arrive at a more exact law, however, 
J. Kendall had suggested that ionisation was 
brought about by collisions between the solute 
molecules and the water molecules; Szyszkowski 
had proposed a stimulating influence on the ionisa- 
tions by the undissociated molecules, rather than 
by the ions; Ghosh assumed that though all the 
salt molecules existed as ions, only those were free 
to make translatory movements which had acquired 
sufficient kinetic energy to break away from electro- 
static forces ; and E. Kohlweiler proposed that the 
molecules split up into ions because the positive and 





negative charges in the atom were dislocated by 
radiations (not collisions), hydrogen behaving in| 
this respect differently from other elements—we 
shall come back to this point—which would account | 
for differences observed between acids and salts. 
Concluding, Dr. Partington, though quite acknow- | 
ledging that most accurate work had recently been | 
done by Washburn, Acree and others, hoped that | 
further attempts should be made to exclude all 
impurities, especially carbon dioxide, from con- | 
ductivity water so as to obtain really reliable | 
high-dilution values. Empirical laws and specula- 
tions as to hydration were not likely to lead to any 
fundamental conclusions, which the new disclosures 





There will be little doubt, however, that the ionisa- 
tion theory has stimulated a vast amount of fruitful 
research, that its position remains strong, and that 
it will continue to be a valuable guide in future 
research. 

We should have mentioned that Sir Robert Had- 
field, in taking the chair, had drawn attention to 
the first number of the “ Bulletin of Scientific and 
Technical Societies,” issued by the Conjoint Board 
of Scientific Societies. The Bulletin is a diary of 
forthcoming meetings, and it may be hoped that its 
publication may assist in avoiding overlapping of 
meetings and papers. The Faraday Society and 
Professor R. A. Gregory, to whom notices should 
be addressed at the offices of “‘ Nature,” have taken 
a leading part in promoting this publication. 





TEMPLETS, JIGS, AND FIXTURES. 
No. XIX. 
By Joszrn Horner. 


Frxervres that are standardised for use on 


machine tables include blockings of various kinds 
the plain parallels and the numerous jacks. <A few 
typical examples of such packings are here given, 
These can hardly 


selected from a large number. 


of sectional dimensions, but also of lengths to suit 
varied widths of work. Packings, when long and 
deep, are rendered rigid to resist flexure by means 
of internal ribbings, two forms of which are shown 
in Fig. 562. Some of the deeper packings resemble 
supplementary table fixtures, Fig. 563, being 
provided with a tee groove to receive hold-down 
bolts for the work, a system which is extended 
and applied to many forms of blockings. 

A combination form of packing which is in 
extensive use is that shown by Fig. 564, made in 
steps of equal increments of heights. These may 
support work between them on the steps that 
happen to be suitable, or receive clamp plates 
extending from work on the table to the steps. 
The steps may be alike, as shown, or one series 
may be dimensioned differently from the series at 
right angles, thus extending the range of a pair of 
blocks. If steps do not happen to come exactly 
correct in height, thin packings can be inserted. 
Two of these step packings can be combined, one 
being inverted over the other, and the work or the 
clamp plates be allowed to rest on the top of the 
inverted one. Pieces of work that have deep 
projecting bosses or other details below the clamping 


of theoretical physics might give. | 

Opening the general discussion Professor Porter | 
exemplified with the aid of slides that the 
law of dilution might be expressed in simple | 
forms—modifications, he was aware, of the laws | 
of Kohlrausch and Van’t Hoff—which strik- | 
ingly illustrated the fact that compounds of 
univalent and of bivalent atoms (LiCl, ZnCl,) gave 
parallel logarithmic curves. Dr. S. R. Milner 
(Sheffield) offered some suggestions with respect | 
































faces are conveniently carried between blocks of 









































to the difficulty that the common view seems to, 
regard the ions either as quite free or as unfree | 
and associated with molecules. The ions could not 
be free of electrostatic forces; those forces were 
considered in the problems of osmotic pressure, | 
but not in the ionisation. There must be some- | 
thing intermediate between the free ion and the| ‘|: 
neutral molecule, he thought ; he admitted that the| |, 
mathematical calculations would be difficult, and | 
it was not clear from his brief remarks how a gradual, | 
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instead of a sudden, dissociation would help over the | 
difficulties. Dr. J. C. Philip remarked that some | 
of the cilution-law troubles had arisen, because the | 
dissociation value of infinite dilution was taken from | 
one law, and then used in arguments based upon 
other laws. Dr. F. A. Lindemann submitted some 
weighty considerations. The all-important factor 
in the ionisation was the dielectric constant; if 
that constant changed with the salts, the energy 
would change, and as the K depended upon the 
energy, he did not see from this point of view why 
the K should not change. As regards hydration, 
it was noteworthy that the atomic volumes of the | 
alkali metals descended in the order ca#sium, | 
rubidium, potassium, socium, lithium (the opposite | 
order of their atomic weights), cesium having the he designated fixtures in the accepted meaning of 
highest atomic volume known. When the atom the word. Yet in a strict sense they are, because 
was ionised, however, its electron was sent far out, they are stocked for permanent use, and are made 
and the lithium ion might in that sense be bigger | to exact dimensions, in order that being employed 
than the casium ion ; now this size would count | jp pairs or in sets the work which they support will 
with respect to hydration, and as the hydrogen atom | ie parallel with the face of the machine table. The 
had only one electron, its dimensions would rela-| simplest packings are solid cubical blocks of iron or 
tively be very small. That might account for the | steel, thin, thick, square, oblong in section, pro- 
exceptional behaviour of hydrogen which, 48) viding a large selection of definite dimensions to suit 
Dr. Partington had pointed out, stood out by itself | all requirements. Annular packings are used in 
in the perio“ic table. There was another interesting | some cases, as on slotting and drilling machines, 
reference to the dielectric constant. Mr. G. C. Adden-| when bossed work has to be dealt with. Packings 
brooke drew attention to regularities in the dielectric | that combine two thickness dimensions—those 
constants of the elements and stated that electro- with oblong sections are the most generally useful, 
lytic impurities, and especially the moisture in) because they afford the choice of two thicknesses 
dielectrics, seemed to be the decisive factor in the |in one piece. A sound principle is, not to use 
energy absorption by dielectzics. packings any thicker than is absolutely 

The voice of the racical opponent of the dis-|to support the work clear of the table, either to 
sociation theory was not heard, as Professor Porter | permit the passage of a tool, or to afford space for 
remarked in closing the discussion, which was|some projecting portion, since, with increase in 
continued to a late hour. The opponents either | height the risks of unsteadiness under cutting are 
kept aloof or kept silent. It was perhaps a pity |i 
that more references were not made to the objec- 
tions to the whole theory raised in 1915 by 
Snethlage. It was also disappointing that the 
energy questions, the mechanism of dissociation, 
were merely alluded to; one must assume that 
nothing definite can be said on this main point. 





Fig. 562. 
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are generally made from lengths of rolled joists, 
planed on top, bottom and edges. Each form in 
the group is made not only in a considerable range 























this kind. But there are alternatives which follow 
naturally on the shapes of pieces, and the facilities 
which they afford for holding. . 

In Fig. 565 a vertical flange on a casting is bolted 
to a fixture of the angle-plate design, having a 
slot hole for the bolt. A plain packing might be 
inserted under the flange, but instead a simple jack 
is used which affords means of fine adjustment 
for height when necessary. Another useful design 
is that shown in Fig. 566, where a packing is adjusted 
on @ vertical face, and prevented from slipping by 
engaging serrations. A long slot hole for the bolt 

its of a good range of height adjustments. 
The bolt is tightened with a nut and spanner, or 
with a wing nut. 





The solid packings do not meet the case of articles 
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wads Gave to bo teveiied ant aja wih Bue 
precision to bring heights and centres of rough 
castings or forgings horizontal. When top faces 
are lined out or when centre lines are scribed, 
the setting has to be done very carefully with the 
point of a surface gauge. When a tooled face is 
reset uppermost, its truth has to be checked with 
the turned-down point of a gauge. When using 
solid packings, thin iron wedges are the means by 
which minute adjustments are made, being driven 
between the packings, and the work. Often these 
are undesirable because the act of driving may cause 
shock, and displacement of the work. To deal 
with this class of cases the wedge packings are 
designed, consisting of reverse wedges of low angles 
with resulting fine adjustments. And since smooth 
meeting surfaces are liable to slip, the faces are 
sometimes slightly roughened or serrated. And 
as the driving with a hammer is not a very precise 
method, screw adjustments are sometimes intro- 
duced, with or without a clamp to secure the wedges 
when set. This design occurs in several forms. 
One of the best is outlined in Fig. 567. A screw 
works in a nut on the underside of the top wedge, 
and the height is indicated by graduations on the 
side. 

A special form of fixture for setting the height of 
tools is shown in Fig. 568. An inclined plane, 
provided with a spirit level in the base, receives a 
sliding block, which can be adjusted and clamped 
with the milled-head screw. The block receives 
various height gauges, which when screwed in can 
be minutely adjusted for height by the movement 
of the sliding block on the inclined plane, and 
checked with a surface gauge or micrometer. 

When the most precise adjustments of packings 
are desirable, hardly one of those illustrated is 
entirely satisfactory. Some lack fine precision, in 
all there is some longitudinal sliding movement 
when making adjustments. Objections of this 
kind are met by the employment of screw packings 
—small screw jacks. A typical group of these is 
shown in the annexed figures. They range from very 
plain forms to others more elaborated. Like the 
plain packings they should be located as closely 
to the bolts as possible, the better to sustain their 
pressure. 

Figs. 569 to 574 show some low jacks of simple 
forms. Fig. 569 is merely a deep nut fitted with 
a set screw, which allows only a limited range of 
lift. In Fig. 570, a deep hexagonal block is tapped 
to receive a long set screw—and, to prevent possible 
risk of slackening under vibration, a lock nut is 
included. In Fig. 571 a cylindrical block is tapped 
to receive a set screw, with its lock nut. To avoid 
the use of spanners in light work the base and the 
head of the set screw are knurled, Fig. 572, a form 
suitable for light and delicate articles. The E. G. 
Herbert “ Midget” packing is shown in Figs. 573 
and 574. This is reversible, to be used on the table 
as in the first figure, or, when turned over, in one 
of the table slots as in the second figure, the base 
portion being flattened to fit within the slots. 
The screw can be used in either end. The range is 
moderate, the smallest ing covering from + in. 
to 1§ in. in height, the largest from { in. to 2} in. 

Jacks often have to exert ure against 
surfaces that lie at an angle with the face of the 
table, either because the surfaces offer no parallel 
face to receive the ordinary packings, or in order 
to set them to the best advantage to resist the 
pressure of longitudinal cutting. For the first 
purpose chiefly the swivel jacks are designed, two 
examples of which are shown in Figs. 575 and 576. 
The cap swivelling on a ball head, adjusts itself 
to any angle of the face to which it is opposed. 
At a steep angle the jack itself might slip on the 
table. A lug is therefore provided in Fig. 575, 
through which it is bolted down. In this example 
the screw is turned through a tommy hole. In 
Fig. 576 it is turned with a nut, and in addition is 
clamped when set with a bolt in a split lug. Or 
& set screw bearing on a brass pad might be made 
to clamp the screw. A much larger range of heights 
is available in these than in the previous examples. 
They range between 24 in. to 2 in. up to between 
8} in. to 13} in., in half a dozen sizes. The detail 
below Fig. 576 shows the foot recessed in order to 





clear a hold-down bolt adjacent, since it is desirable 








the flange; its other end abutti inst a 
bolted to the table. The jeck shows in Fig. 


has its foot abutting on a bar laid table 
stops. The are of th botd Sa aeen e 
the screw is with its nut. In Fig. 578 the 


Fig.570 Fig.5%. 
































Fig. 5%. 





tail of the screw is passed into a tee 
the nut is turned round above the plate 
the height. The plate may be clamped 
down in cases where resistance to-slip is required. 
Another kind of jack may be used with clamp plates, 
Its function here is that of 
using parallel or wedge pack- 
shown—being inserted 
the work. The height is 
one of the knurled nuts, the other 
being employed as a lock. 

Among fixtures that are in frequent use are the 
angle plates, and tables derived from the 
-plate idea. They are allied to the supple 
mentary tary fixtures—on which 
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plates—elemen 
articles are held singly or in series on machine 


Fig.573. 
a tis Fig.574. 
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the flange and bore of a cylinder, while a steam 
chest or a foot is being planed. 

A design is shown in Fig. 579 in which an ex- 
tension form of base is used, and where either a 
flat or a conical head can be employed, and where 
either a flat horizontal base, or a tilting base is 
used to set the jack at an angle. The screwed base 
at A carries the conical top which fits into angles of 
flanges or of lugs, and for which the flat and 
swivelling top B can be substituted. The height 
can be extended with the pieces C and D, with 
registers. The entire jack can be set at an angle 
similarly to Figs. 577 and 578 by resting it on the 
tilting base E, which abuts against a stop. 

Since the rotation of the head of a jack may in 
the case of light articles tend to cause some dis- 
placement of the work, a jack with a non-rotating 
screw may be employed, Fig. 580. A knurled 
nut fits the thread, being confined from endlong 
movement in a gap within the body, and the screw 
is prevented from turning by set screw entering 
a shallow ve. 

A jack may be improvised with a common bolt 





and a piece of plate, Fig. 581, to suit an emergency 





tables. They save much tentative packing and 
tedious methods of setting and securing. They are 
of especial value in avoiding refixings of work 
which has to be tooled on, or from more than one 
face. They secure the correct relationships of 
faces at right or at other angles. When circular 
tables are included these may fulfil the function of 
dividing plates. 

The plain angle plate has its utilities limited to 
the setting of work, two faces of which must be 
at right angles with each other. That, however, 
includes a very large volume. Made in many 
dimensions, and with diverse arrangements of bolt 
holes, it is one of the most useful of the standard 
fixtures regularly employed on the tables of nearly 
all the machine tools. The utility of this appliance 


forming 
This is then a square hollow table, with two vertical 
manent ‘can eactavated Seen, cach 
, with a series tee grooves disposed 
tudinally for the reception of bolts. 
Another variation is that of the tilting angle plate, 
which is made in several forms. The working face 
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Fie. 583. Tinrmne anp Rotary TABLE ror HorizontTaL Bortnc, MILLInc AND DRILLING MACHINEs ; 
tHE Lanpis Toot Company, WAYNESBORO’, PENNSYLVANTA, U.S.A. 


is hinged in some way or another, either on pins, or 
more firmly on a concave or a convex seating, to be 
tilted from the vertical to the horizontal, with 
means for setting precisely, and locking to any 
angle within 90 deg. The advantage gained is 
not only that of setting to any angle, but that 
also of changing the position of the work when 
operations have to be performed from more than 
one face, without disturbing the fixture of the piece. 
Another kind of table fixture is that which includes 
a revolving work table for setting horizontal angles 
by means of graduations of the circle. This is 
fitted to the square hollow rigid base, and to the 
tilting angle plates, so rendering the latter universal 
in their movements. The advantages are great 
both in setting, and resetting 

A large amount of time is unavoidably occupied 
in setting up some single pieces on a machine table. 
The best method of setting and clamping has to be 
determined, and then the most suitable 
clamps, stops, and bolts selected, and all to afford 
the firmest security, and resistance to the pressure 
of the cut, while avoiding spring and distortion or 
accidental damage to the work through improper 
gripping and tightening. The accuracy of the 
setting has to be determined with surface gauges, 
squares, calipers. The securing of a single 
awkwardly-shaped piece will therefore 
more time than can be s » while an expensive 
machine also lies idly. the reason for the 
embodiment of elements permanently in the very 





simplest fixtures. When the question of resetting 
articles for second or subsequent cuts arises, this 
is avoided when possible, because all the work of 
the first setting has to be repeated, with waste of 
time and risks of error. A plain fixture which may 
be reset without removing the work and resetting 
it is therefore an immense gain. 

A massive example of a tilting and rotary table, 
which weighs 4,200 Ib., and is of a highly elaborated 
design, is shown by Figs. 583 to 585. With one 
set-up, machining operations can be performed 
on five sides of a piece of work, and at any angle. 
It is manufactured by the Landis Tool Company, 
of Waynesboro’, Pennsylvania, U.S.A., and is 


,| designed specially for use on the horizontal boring, 


milling, and drilling machines which are among the 
firm’s specialities. The table can be tilted through 
90 deg., bringing it from the horizontal to the 
vertical position, can be locked firmly in any 
.| position, and will rotate through a complete circle, 
each movement having its fine graduations. It can 
also be worked along the machine table to adjust 
the work parallel with the tool spindle. 

A study of the views will show that the floor plate 
of the boring machine has, in addition to the tee 
grooves for hold-down bolts, a central longitudinal 
recess in which a rack A, having its teeth disposed 


occupy | vertically, is fitted and screwed. A pinion B 


engages with this. The bearing of the pinion 
spindle is screwed into the centre of the length of 
one of the flanges of the foot of the table fixture. 


The pinion spindle being turned with a lever racks 
the fixture along to any required position on the floor 
plate, where it is then secured with the four tee- 
head bolts in the flanges. 

The work-table is shown lying in the horizontal 
position on its base. It then rests firmly by the 
two ribs bearing on two long seatings on the base. 
To tilt it, the spindle C is turned with a lever, 
which actuates double reduction gear, by which the 
effort of lifting is lessened. The lever spindle 
carries a pinion D, which engages with a spur 
gear E, on the shaft of which a single-threaded 
worm F meshes with a worm gear G. A shaft H, 
of large diameter, passes through the worm gear, 
and has a pinion of 12 teeth, 4 p. cut solidly on 
each end, to engage with the quadrant racks J, J, 
that lie within the base, enclosed by its ends, and 
through which the table is tilted. Each rack is 
tee-grooved on the outer face to receive a tee-head 
bolt, which, by a ball-ended lever K, secures the 
table firmly at the angle at which it is set. Angles 
are read by means of graduations on the boss of the 
pinion spindle. 

The rotation of the table is accomplished by 
turning the spindle L with a lever. This actuates, 
through a train of three spur pinions of 15 t., 
20 t., 15 t., 5 p. see Fig. 584—a single-threaded 
worm M, which engages with » gear N of large 
diameter, bolted on the under side of the table. 
A circular flange on the table is graduated into 





360 deg. When set, it is clamped firmly with four 
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SECTION A.A. 


Fig.585. 


tee-head bolts with ball-handled levers O. The 
fitting of the circular table to the base is seen in 
section in the detail, Fig. 585. A central boss 
standing up from the base, is bushed to receive 
@ pin on the table. A hole in the table is closed 
with a cover when not required, or, when removed, 
pins can be inserted for centring work. The table 
is tee-grooved to receive hold-down bolts. 

The floor type of machine for use on which this 
table is designed, has a floor plate with longitudinal 
tee-grooves. At one end of the plate, a runway— 
& portion of which is seen at the right hand of 
Fig. 584—is bolted to receive the column that 
carries the saddle, with the boring and milling 


Fies. 584 anp 585. 
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spindle and operating gears, motor-driven. The 
column has longitudinal travel across the runway, 
and the saddle vertical travel on the column. 
A large range of spindle speeds and feeds is pro- 
vided. The outer spindle support for deep boring 
is carried on a column fitted to a girder adjustable 
on the floor plate towards and away from the 
spindle column. There are several interesting and 
some novel features which characterise this well- 
equipped machine, which do not concern the 
present subject. Its utilities are enhanced by the 
inclusion of the universal table illustrated. Pieces 
can be bored, drilled and milled on various faces 
without the task of refixing. The height of the 
table is 32 in., which is sufficient to ensure details of 
ample strength and stability. The saddle, with its 
spindle, being adjustable vertically on the column 
of the machine, can be set at heights suitable for the 
work in hand, so that deep and unsteady packings- 
up are not needed. 





DOUBLE-REDUCTION GEARED TURBINES 
FOR SINGLE-SCREW STANDARD VESSELS. 

Ow page 144 we illustrate a general arrangement of 
turbines and double reduction gearing, with covers 
for the gearing removed, suitable for single-screw 
standard vessels, and on the same page we give an 
enlarged view of the double reduction gearing with the 
covers removed. The propelling machinery consists 
of one high-pressure and one low-pressure turbine 
working in series. The high-pressure turbine, which is 





of the impulse type, is coupled by means of flexible 
couplings and pinion to the starboard first reduction 





wheel. The low-pressure turbine, which is of the 
reaction t is coupled flexible couplings and 
pinion to first wheel. The first 
reduction wheels are mounted on shafts working 
into the second reduction wheel which is connected 
direct to the thrust shaft with a thrust block of the 
pivoted type. 

High-pressure and low-pressure astern turbines are 
incorporated in the casings of the high-pressure and 
low-pressure ahead turbines respectively. A cut-out 
governor is fitted on each turbine arranged to work on 
an emergency shut-off valve. 

The total shaft horse-power of the installation, in 
service condition, is 2,900; propeller revolutions, 
78 per minute, turbine A 2 each turbine 
3,500 per minute. The gearing is onmngrs to give the 
following ratios : Sma rae to first uction, 
7:9to1; from first reduction gearing to second reduc - 
tion, 5-7 to 1, making the ratio between turbines and 
propeller 45 to 1. 

The first reduction gear wheel centres are of cast- 
iron having wrought steel tyres shrunk on. The second 
reduction gear wheel centres are of cast-iron having 
cast steel tyres shrank on. 

The first and second reduction pinions are of nickel 
steel; first reduction gearing, axial pitch of teeth 


ry in.; second teduction ing, axial pitch of teeth 
1 in.; angle of helix, 30 deg. The working pressure 
of the boilers is 200 lb. 

This set is the first of a number of sets being con- 
structed by the Parsons Marine Steam Turbine Com- 
pany, Limited, Walisend-on-Tyne, for standard ships, 
and the complete propelling machinery will be fitted 
= vege a. standard vessel to be built at 

ipbuilding Com ’s new yard at 
Middlesbrough. not 
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THE MONDEVILLE-COLOMBELLES. IRON 
AND STEEL WORKS. 


Tue tract of land belonging to the Société Normande 
de Métallurgie, and on which is located the Mondeville- 
Colombelles Iron and Steel Works, illustrated in the 
general view, Fig. 1, has an area of 450 hectares 
(1,110 acres), and is situated at a distance of about 
4 km. (2-5 miles) from Caen, to the north-east, on 
the banks of the canal from Caen to the sea, and on a 
limestone formation, at a level of about 35 m. (115 ft.) 
above the bed of the Orne River. The land suitable 
for the installation of works, the higher portion and the 
dectivities, has an area of 200 hectares (495 acres). The 
works are connected by a siding to the Caen railway 
station, on the French State Railway system, also to 
Caen harbour and to a private harbour (the mooring 
quay of Hérouville), belonging to the company and in 
close proximity. A private railway, built by the 
company, connects the iron and steel works to their 
Soumont iron mines, situated at a distance of 23 km. 
(14 miles). The canal from Caen to the sea allows 
1,800-ton boats to reach the works’ private harbour ; 
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‘district ; prospecting has been carried out of late at 


Littry, a distance of 35 km. (21 miles) from Mondeville, 
where it is hoped an extension of the British coal basin 
will be met. . 

The limestone required in the blast furnaces and 
for the making of the lime used in the steel works is 
found on the spot, the whole district being of a 
calcareous formation. The company has, moreover, 
acquired quarries of phosphate chalk and of dolomite. 

ron and steel works require in the first place an 
adequate supply of ironstone and coal, and must of a 
necessity be put down close to the supply of one or the 
other of these commodities, In the particular instance 
of the Mondeville works, it is located practically above 
the ironstone formation; the other commodity, coal, 
is supplied to it by water, therefore, at a cheap rate for 

jlage. Later, an exchange of freights may be 
contemplated, ironstone being supplied in payment 
for coal. 

Coke Ovens and By-Products.—The coal is delivered 
by 50-ton self-discharging wagons into a series of 
five silos containing each from 4,000 tons to 4,500 tons. 
Automatic trap doors are provided, which allow of 
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The by-product recovery plant deals with the 
manufacture of sulphate of ammonia; the extraction 
and treatment of benzols ; and the distillation of tars, 
followed by the treatment of phenols and naphthaline. 
The gases, drawn by powerful extractors, flow succes- 
sively into refrigerators and Pelouze apparatus, where 
they are freed of the tar, thence to the sulphate plant 
where they are freed of ammonia, thence again to 
another refrigerator where they are cooled down to 
the required temperature, and finally to the benzol 
scrubbers where the benzol vapours are absorbed. 
They are then delivered in part to the ovens and in 
part to a set of boilers for steam raising. Sulphatising 
is by the semi-direct process (Mont Cenis process), i.e., 
the direct treatment of the gases and the treatment of 
the liquid ammonia are carried out simultaneously. 
The sulphate plant is in full working. The benzol 
plant runs on the Mallet processes. It allows§the 
preparation of the materials in the form required by 
the French Explosives Department and yields, notably 
pure benzine and toluene. Enlargements to follow 
the setting in operation of the coke-oven batteries, 
Nos. 5 and 6, have been provided for, both as regards 
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the deepening of the canal is being contemplated in 
the near future to allow of service by 6,000-ton boats, 
and later by vessels of 8,000 tons. From the commercial 
point of view, the Mondeville-Colombelles plant, being 
on an estuary, is assured of easy communication by 
sea, by canals and by railways. 

The supply of ironstone is obtained from neigh- 
bouring mines. There are, in the first place, the 
Soumont mines, above referred to, which belong to 
the company, and the St. André, St. Rémy and May 
mines, with which the company has contracts of long 
standing. The May mine is on the French State 
Railway system, at a distance of 18 km. (about 11 
miles) and can easily be connected up to the Soumont 
railway. The St. André mine is at a distance of 
15 km. (9-3 miles) and the St. Xémy at a distance of 
about 30 km. (about 18 miles), both on the State 
Railway system. The ironstone from these mines 
contains from 45 per cent. to 50 per cent. of iron and 
15 per cent. to 25 per cent. of silica and alumina. 
The pig-iron it yields contains 1 per cent. of phosphorus 
and can therefore be treated directly in the open-hearth 
furnace. By adding phosphate chalk, the phosphorus 
content can be saleed te about 2 per cent., a suitable 
percentage for treatment in the basic converter. 

The supply of British coal is assured by sea, and 
French can easily reach the works by the admirable 
French canal system. It may be noted, in this con- 
nection, that collieries were worked formerly in the 





regular coal mixtures, and deliver the coal on Richard 
mechanical transporters, located underneath the silos. 
The coal is thence delivered to the crushing plant. 





This contains three crushing machines, each yielding | 


40 tons of crushed coal perhour. From these machines, 
the coal is run into self-discharging skips which travel 
on an aerial ropeway to the storage towers adjoining 
the coke ovens. Each tower hasa capacity of 400 tons. 

Each coke-oven battery consists of 42 by-prcduct 
recovery ovens on the system of the Société Franco- 
Belge de Fours & Coke. The charge of one oven is 
about 10 tons of coal, the battery yielding 250 tons 
of coke per 24 hours. The ovens are charged by 
means of two electrically driven coal cars, which travel 
above the ovens; the cars are supplied with coal 
from underneath the coal storage tower, and deliver 
their charge at the top of the coke ovens. The ovens 
are emptied by electrically-driven coke-pushing 
machines on the Triguet system, the coke being emptied 
upon an inclined area, where it isquenched. The coke- 
conveying device, which is common to two batteries, 
consists of an electrically-operated Triguet conveyor 
band, on which the po De sae coke is collected as 
needed and delivered into a hopper, whence it falls 


into the blast furnace charging skips or into railway | 
wagons for delivery to outside works. There are at | 


present four batteries of coke ovens working, producing 


1,000 tons of coke per 24 hours. Two other batteries 
in course of completion started working recently. 


| 


x heh -“ 





GENERAL VIEW OF WORKS, SHOWING By-Propuct Recovery PLaAnt, Coat Towers, &c. 


sulphatising and the benzo! plant. The distillation 
of tars commenced recently ; the installation for this 
comprises two 30-ton boilers, provision for stocking 
as much as 1,500 cub. m. (53,000 cub. ft.) of coal-tar 
pitch and the necessary receivers for containing the oil 
proceeding from the distillation. The phenol plant, 
which will be running shortly, consists of the apparatus 
for the distillation and the chemical treatment neces- 
sary to obtain phenol and cresol as required by the 
French Explosives Department. The naphthaline 
plant is to be ready at the same time; the manu- 
facture aimed at is the obtaining of pressed naphtha- 
line, the refining of which is to be effected by outside 
works which have made of this a speciality. The co- 
ordination of the tar distillation plant ard its 
annexes has been carried ovt by Messrs. Schneider 
and Co., whose Creusot and other French works, and 
whose guns, we described in past issues. 

Blast Furnaces.—The blast furnaces are of the 
400-ton type. Their principal inside dimensions are the 
following :— 


M. Ft. In. 
Total height ns 27-310 89 «67 
Diameter of crucible 4-700 15 5 
Diameter of belly ... 7° 100 2. Co 
Diameter of throat 4°250 13 Il 
Height of crucible 1-900 6 3 
Blast is supplied by sixteen 150 mm. (5j in.) tuyeres ; 
there are Presid les eight bosh tuyeres. The blast is 
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heated in five Cowper stoves, the inside dimensions 
of which ars: Height, 33 m. (108 ft. 3 in.), and diameter 
7 m. (23 ft.). The pressure of the blast in normal 
working is equivalent to a 60 om. (238 in.) mercury 
column (11-6 Ib. per square inch). 

All the operations for the charging of the blast 
furnaces are carried out mechanically. The ironstone, 
which is transported in 50-ton self-discharging wagons, 
is delivered into underground silos having a capacity 
of from 1,800 tons to 2,000 tons; there are 15 silos 
for the two first blast furnaces. They are provided 
at their lower part with electrically-operated trap- 
doors which allow the delivery of the required quantity 
of each class of ore and flux into a circular skip, 3 m. 
(9 ft. 10 in.) in diameter having a movable conical 
bottom, carried on an automatic weighbridge mounted 
upon an electric tractor. When the skip is filled 
(it contains a load of 16 tons) it is placed on the lift 
by @ travelling crane, Similar skips, each containing 
5 tons, are filled with coke at the eet m ovens; they are 
brought to the lift by means of an electric tractor. 
The lift is on the Munier system, contained in a vertical 
tower connected to the flooring round the throat 
by a bridge on which runs a travelling crane. 

The ore re is raised to the upper level from the 
lower part of the silos (the coke skip being raised from 
the ground level) by a winch. On the upper level, 
the vertical motion is transformed automatically 
into a horizontal traversing motion ; the skip is then 
hoisted and it finally stops automatically above the 
throat opening. It is then lowered, and fits the bell, 
whilst a gastight cover closes the upper part of the 
skip; the bottom part of the skip is lowered with the 
bell, and the charge falls in the blast furnace. The 
same man‘uvres are then repeated in inverse order, 
when the empty skip returns to the lower part of 
the silos, or, in the case of the coke skips, to the 
coke-skip truck. 

The winches operating the hauling and traversing of 
the skips, the electric motors, transformers and 
machinery (Leonard sets) required for two blast 
furnaces, are contained in one electric substation. 
They were built at Messrs, Schneider’s electric works, 
Champagne-sur-Seine, : 

The blast-furnace slag is run normally into a granu- 
lating tank, whence it is removed in wagons, 
Occasionally it can be run into ladles, which are 
emptied on a slag heap. . 

The iron is to be cast normally into ladles which 
will carry it to the steel works. Untilrecently, casting 
was effected on a pig bed, The pigs are removed from 
the pig bed by @ travelling crane having a 58 m, 
(190 ft.) span, to a pig-breaking machine, whence they 
are loaded into trucks, 

One blast furnace was started running on August 19, 
1917; a second one commenced working on May 7, 
1918. The putting down of a third is in contemplation. 

An ore-briquetting plant containing two presses 
enables the utilisation annually of 40,000 tons of 
purple ore and the utilisation of all the heavy blast- 
furnace dust. 

Steel Works —The design of the steel works installa- 
tion was carried out by Messrs. Schneider and Co, 
The plant now being completed is to consist of five 
25-ton to 30-ton open-hearth furnaces and of three 
25-ton basic converters working in conjunction with 
a 700-ton mixer. The building is throughout of 
reinforced concrete, and is 273 m. (895 ft.) in length. 
The plant is served by 11 overhead travelling cranes, 
two furnace-charging machines and three high-speed 
travelling cranes, together with all the necessary 
hoisting machines in the side bays and annexes. 
The steel works contain all modern improvements. 
The production of steel, reckoning on the plant now 
contemplated, é.e., five open-hearth furnaces and three 
basic converters, the latter working in the day time 
only, will be from 350,000 tons to 400,000 tons of 
ingots per year. The first open-hearth furnace had its 
first heat on June 18, 1918, and the second on Septem- 
ber 28. The other furnaces entered in service at 
following intervals of about six weeks. The basic 
converters are to be started working shortly. The 
intention is to work the steel plant also on the Duplex 
system. The installation of two further basic con- 
verters, a second mixer and a 5-ton electric furnace 
is provided for, space for all of which has been made 
available, 

Rolling Mille—The larger rolling mill, which com- 
menced running last autumn, was designed and built 
by Messrs. Schneider and Co. It consists of four hous- 
ings having rolls 850 mm. to 900 mm. (334 in. to 
* in.), capable of taking ingots weighing 3-5 tons 
and transforming them without further reheating into 
bars, rails or heavy sections. The mill is electrically 
driven, with Ilgner sets; the power of each electric 
motor can reach 15,000 h.p. re are.two electric 
motors for the four housings. The mil] has an output 
of 250,000 tons per annum. The ingots are received 
hot co from the steel furnaces ; they are stripped 
in proximity to the mill and their heat is eq 
in soaking pits heated by gas. The handling of the 


Ingots and rolled bars is mechanical throughout. 
An annex of the rolling mills contains the shearing 
machines, straightening presses, drilling machines, 
&c., for the raile and bars. Girders are rolled 

500 mm. (19};4 in.) section. The shop has a total 
length of 418 m. (1,370 ft.) ; it is served by 13 over- 
head travelling cranes and two wal cranes. The 
mill in question is to be completed by a separate 
cogging mill, to assist the cogging housings forming 
part of the existing train. 

A semi-continuous rolling mill for small sections 
is in course of completion. It consists of two con- 
tinuous cogging sets of six and three housings, in series, 
and of a finishing set in seven housings in a line, served 
by hand. In these are manufagtured all current 
sections, flats, rounds, squares and angles, starting 
from blooms 130 mm. (5} in.) square. The output, 
according to the section, is from 90 tons to 250 tons 
per day, 50,000 tons annually, This smaller rolling 
mill is located in a building 270 m. (885 ft.) in length, 
served by two overhead travelling cranes and a 
system of skid gear for the automatic removal of the 
rolled material. 

Power Sta'ion—The prime movers in the power 
station are gas engines and steam turbines ; the latter 
are normally destined to act as standby to the former, 
but they were set running on starting the plant, and 
so far have contributed to the supply both of power 
and of blast to the blast furnaces. There are two 
generating sets driven by Rateau turbines, each of 
4,500 h.p., one of which has been running since April 9, 
1917, and the other since November 13, 1917. A 
third set, to develop 7,000 h.p., is being completed, 
and is to be started working shortly. Two turbo- 
blowers driven by Rateau turbines, each of 3,000 h.p. 
minimum, supply the blast to the blast furnaces, one 
since August 2, 1917, and the second since August 21, 
1917. The latter is a steel works machine, capable 
of delivering blast at a pressure of 2-5 kg. (35-5 Ib. 
ae! square inch), and the former a blast furnace machine 

livering the blast at a pressure of 1 kg. (14-2 Ib. 
per square inch). A third turbo-blower of from 
200 h.p. to 300 h.p. serves to maintain the pressure in 


the air pi Apart from the above steam-generating 
sets, the plant contains two gas-engine driven generating 
sets of 6,000 h.p. each, supplied by the Société 


Alsacienne de Constructions Mécaniques, Belfort ; 
one is to start working shortly, and the second in the 
course of a few weeks. It contains, further, two 
blowers driven by blast-furnace gas engines, built by 
Messrs. Schneider and Co., each of about 3,000 h.p., 
to supply blast to the blast furnaces; one of these 
units run since May 5, 1918, and the second will 


be started shortly. A gas-driven blowing engine set of | P 


6,000 h.p. supplies the blast to the basic converters 
in the steel works. The power thus available amounts 
to a total of 54,000 h.p. 

The consumption of electric energy in the whole 
plant amounts to about 20,000 h.p. To supply this 
three of the alternators will suffice, two gas-driven 
and one steam-driven, or vice versa, the other unite 
remaining as standby. There is, therefore, a large 
reserve power to meet all possible emergencies, and 
the extension of the auxiliary services. In regard to 
blast, in normal times there will be working, for the 
blast furnaces, the gas-engine driven blowing sets, 
the steam turbine-driven set acting as a standby ; for 
the steel works, the gas-engine driven blower, the 
steam turbine-driven one being held in reserve. This 
latter can also, on an emergency, supply the blast- 
furnace department. 

Water Service—The water consumption per hour 
provided for is about 6,000 cub. m. (1,320,000 gallons). 
The service being on a closed circui@t is only necessary 
to compensate for the losses by leakage and evapora- 
tion, which amount approximately to 10 per cent. or 
15 per cent. per hour. is make-up is supplied by a 
substation close to the Orne River, containing two 
1,000 cub. m. (220,000 gallon) Rateau pumps, one 
being a standby, the pumps delivering into the reservoir 
which ensures the service. This latter has a capacity of 
10,000 cub. m. (2,200,000 gallons) and is provided 


with three Hamon coolers of 2,000 cub. m, (440,000 
gallons) each. Another substation equi with 
six Sulzer pumps of 1,000 cub. m, (220, gallons) 


delivers water to the different parts of the works 
and into a tank on a water tower; this tank has a 
capacity of 1,300 cub. m, (286,000 gallons) and server 
both as a barometric reservoir and as a source of su 


in cases of momentary stoppages. The effect: m4 
pressure in the water mains is about 2°5 kg. (35°5 Ib. 


per square inch). Two 1,000 cub. m. Rateau pumpe 
take a part of this water to raise it to the higher pressure 
required at the blast-furnace throat. hot water 
is collected at different parts of the works and is led 
to the Hamon coolers, whence, after cooling, it re- 
enters the supply. A special system of purified water 
supplied at an e ve re of from 4 kg. to 5 kg. 
(64 lb. per square inch) is provided for cooling the 
pistons of the gas engines ; its circulation is ensured by 





a set of two 160 cub. m. (35,200 gallon) Rateau pumps, 


up to the | The 


which deliver into a 250 cub. m. (55,000 gallon) tank 
placed at the top of the water-tower, at a height of 
60 m. (197 ft.) above the floor level of the works. 
hot water from the pistons is drawn by two other 
160 cub. m. pumps, which deliver it for cooling dcwn 
into a smal] Hamon cooler located at the foot of the 
water tower; the make-up for compensating leakage 
is supplied by a Lam r. The water service has 
been working since May, 1918. A provisional water 
service had been installed for the coke ovens, and the 
first blast furnace ; this has a capacity of 500 cub. m. 
(110,000 gallons) of fresh water per hour, and now 
serves as a standby. 

Maintenance and Foundry—The present 
maintenance shops and found ave a month) 
capacity of from 450 tons to tons of machine 
mechanical] parts, and durirg the war the output 
included also semi -steel large-calibre projectiles. They 
supply the large pieces required in the works, weighirg 
up to 45 tons, such as rolling-mill housings, con- 
verter castings, &c., and ensure the maintenance of the 
plant. The foundry has three cupolas, and is ccm- 


pleted by a pattern shop. The machine-tool shep is 
equlpped with powerful planing machines, drillirg 
machines, and so forth. There are three steam 
hammers for carrying out al] forged work required. 
A small converter for steel castings up to 2 tons has 
recently been added to this plant, 

Output —In the course of the present year, provided 
coal and labour are adequate, the following output 
is reckoned upon :— 

7,000 tons of ammonium 
sulphate 
540,000 tons of coke | 4,000 tons of benzol and 
yielding as by- derivatives. 
products 18,000 tons of tar and 


derivatives. 
290.000 tons of basic pig-iron. 
120,000 tons of open-hearth steel ingots. 
210,000 tons of basic steel ingote 
10,000 tons of blooms 
and billets. 
160,000 tons of rails, 
girders, angles, rounds 
equares, &. 
50,000 tons of small sec- 
tions, rounds for rein- 
\ forced concrete. 
6,000 tons of iron castings. 
2,000 tons of steel castings. 


The works are further illustrated in Figs. 2 to 5, 
on Plate IX, which show the blast furnace plant, the 
pig bed, and the c ng and tapping of a 25-ton 
to 30-ton open-hearth furnace. Ovr views are repro- 
ear from photographs by M. Mesiére, photographer, 


250,000 tons of rolled 
steel 





Smrments To DenmMarK.—The exemption from the 
surcharge of 15 kroner per ton levied on coal, coke-oven 
coke and patent fuel shipped to Denmark which was 
eranted by the Controller of Coal M nes in respect of 
chipments under contracts made after December 31, 
1918, has now been extended to ¢ for Denmark, 
the loading of which is commenced on or after the 
25th inst., irrespective of the date of the contract. 





Tux Surrry or Exvecrricrry.—At a meeting of the 
Manchester Associat‘on of Engineers on Saturday last 
an interesting discussion took place on “The Past, 
Present and Future of Electricity Supply,” which was 
introduced by Mr. 8. L. Pearce, the chief 
engineer the Manchester Corporation Electricity 
Department. Mr. Pearce gave, trst of all, a résumé of 
the history of electricity supply, tracing its development 
from 1875 to the present day. At mt there were, 
he eaid, 330 local authorities plned in the generation 
and distribution of electrical power, 308 companies, and 
35 nbs companies, The total capital involved in the 
business was, approximately, 120,000,000/., and the 
total yearly output was nearly 3,000,000,000 unite. 
A radical reform wes in the interest of consumers 
and for the conservation of fuel. The legislation of the 
rast had been of a restrictive character, and the result 
had been a growth of small, uneconomical stat‘ons, 
and consequently a waste of coal and capital. There 
had also been a Jack of control and power of co-ordination 
owing to the want of a properly constituted central 
tribunal. The setting up of such a tribunal was the 
first step in the process of reconstruction. Such 
tribunal would take over the powers now vested in the 
various authorities and regulate the ind - It had 
been that the country should be divided into 
16 areas of supply, but in his opinion a on ay number 
would be found to be desirable. At an onety Coe the 
Government might be expected to bring in a B }] embody- 
ng the recommendations of the various committees 
who had been considering the matter in all its phases, 
including the creation of a central controlling authority 
and the division of the country into areas. Mr. Pearce 
believed that the great stat'ons would not be placed more 
than from 20 miles to 25 miles apart, save in exceptional 
cases; that the main transmission lines would laid 
underground and be worked at a pressure of 30,000 volts 
to 40,000 volts. As to steam pressure, he inclined to 
the view that it would be raised to 350 Ib. or 375 Ib. per 
square inch. Alderman Walker, y-chairman of the 
Manchester ion Electricity ittee, expresacd 


xhaustivel 





the opinion that there must be a scheme which should be 
extended from year to year as the necessity arose. 
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INDUSTRIAL NOTES. 

Sm Davin Suackueton, K.C.B., Permanent 

Secretary to the Ministry of Labour, has appointed 
Mr. L. G. M. Glover to be his private secretary. 





Sir David Shackleton has issued a circular to the 
Employers’ Federation in which he says that he has 
been directed by the Minister of Labour to state that 
the position of the disabled sailor or soldier e 
in industries has been receiving the careful considera- 
tion of the Government, and as a result it has been 
decided that no disabled sailor or soldier employed 
in State-owned factories or establishments shall (other 
things being equal) be discharged until after the dilutee 
or the ex-service man of the same class of skill. 

This means that the disabled sailor or soldier will 
be entitled in his class of skill to be discharged last of 
those in any factory who have entered into the employ- 
ment of the factory after the outbreak of war. Men, 
however, who were in their employment prior to the 
war are equally entitled to consideration with the 
disabled man, and the length of their service should 
be regarded as an important factor in their favour. 

Instructions to this effect have accordingly been 
issued by the Ministry of Munitions to all factories or 
establishments under their direct administration. 

The Minister of Labour trusts that, in view of the 
services rendered to the State by the men in question, 
all employers of labour throughout the country will 
see their way to adopt so far as possible the same 
procedure of discharge in regard to their own employees 
and thus to secure that the disabled man ¢ be 
the last of his class to be discharged. 





The Shipping Controller desires to announce that 
the National Shipyards, the construction of which 
was undertaken as a war emergency measure, are, 
in view of the armistice, being finished off on a reduced 
scale, all measures being taken to protect the property 
so that it may realise a fair value eventually as a going 
concern. 

Any persons or bodies who are prepared to submit 
proposals for the acquisition and operation of the yards, 
should communicate with the Secretary, Ministry of 
Shipping, stating how far they are pre to enlist 
the co-operation of labour by the adoption of the 
co-partnership principle or otherwise. 





The following prominent trade unionists have been 
invited by the Government to go to Paris to consider 
proposals which have been e on matters affectin 
conditions of employment from the internationa 
aspect: The Right Hon. A. Henderson; the Right 
Hon. J. H. Thomas, M.P., Member, Parliamentary 
Committee of Trades Union Congress; Mr. C. W. 
Bowerman, M.P., Secretary, Parliamentary Committee 
of Trades Union Congress; Mr. G. Stuart Bunning, 
Chairman, Parliamentary Committee of Trades Union 
Congress; Mr. R. Shirkie, Member, Parliamentary 
Committee of Trades Union Congress. Consultations 
between the above and the British representatives on 
the Commission on International Labour Regulation 
(Right Hon. G. N. Barnes, M.P., and Sir Malcolm 
Delevingne, K.C.B.) have taken place, and the results of 
their deliberations will be laid before the Commission 
on the International Labour Regulation which was 
appointed on Saturday last by the Peace Conference. 

The delegates have left for Berne, with the exception 
of Mr. Bowerman, who has returned home. 





Mr. Frederick Craufurd Goodenough, the chairman 
of Barclay’s Bank, Limited, presiding at the twenty- 
fourth ordinary general meeting of the bank, held in 
London, last Monday, said that they had ample funds 
to meet the requirements of manufacturers and traders 
as soon as they could get to work and produce the 
goods for which the world was waiting, and so by the 

rofits of industry make good the wastage of the war. 
mpt return to peace production, with a far greater 
output, and an extension of foreign trade were the vital 
necessities of the moment. For this we had to create 
conditions favourable to an increased output coincident 
with a reduced cost of production, and by energy and 
commercial insight and ability we had to develop 
existing and to create new markets. 

Whatever might be the changes to be brought about 
by the war—and there must be many—we still had to 
recollect that this country did not produce all that 
it required for the maintenance of the population, 
but must buy from abroad, and although through 
the war the component parts of the British Empire 
had been drawn together more closely and there 
was a growing tendency to consolidation and to mutual 
support for purposes of exchange of raw materials 
and of production, as well as for the financial handli 
of industry and trade, still Great Britain remai 
the centre and bore the greatest proportion of the 
burden of the debt arising out of the war. Our ex 
trade, both foreign and colonial, was, therefore, 
and would always be, a vital necessity, so that we 





might purchase all that we were unable to produce 
ourselves, and especially raw materials. We must 
also have such profits from our industry and trade 
thet, besides buying what we required, we might 
have a margin for ourselves, and yi to provide, 
through taxation, the interest and sinking fund on 
our National Debt. 

It was in order to organise the resources of th 
country for cheap production and facilities for trade 
so as to reduce costs without reduction of real wages 
or of profits that combinations in industrial and 
financial institutions were now takin, . Apart 
from the profits of the soil, the profits which more 
than any other benefited the community as a whole 
were derived from foreign trade. Although we might 
individually grow richer or poorer through our internal 
or domestic transactions, or by shifting the burden of 
debt from one to another according to his or her ability 
to pay, the balance of the external indebtedness of 
the community as a whole could only be reduced by 
profitable sales in foreign markets. 

It was also essential that conditions both as regards 
cost of production and labour should be such as to 
enable profit to be made, because if wages reached 
the point where they ate up all profits the funds 
available for direct taxation on its present basis 
would disappear, and with it the trade on which the 
profits were earned, ana, in consequence, the livelihood 
of the people employed in that trade. In other words, 

roduction would be prejadiced, and it could not 
too strongly emphasised that the greater the 
volume of production, the larger would be the pro- 
portion of actual commodities which would fall to each 
individual. On the other hand, any reduction in 
production, whether caused by inability to sell profit- 
ably or by the wilful limitation of output, affected alike 
the poor and the rich, the employer and the employee. 
The problem was, therefore, one which the wage-earner 
should study and understand. He should endeavour 
to realise the fundamental fact that as a nation we 
could only consume to the value of what we produced, 
and if production fell away then there would be less to 
go round, with the consequence that each individual 
would not only live on a lower scale, but he would have 
to pay more for the things that he did obtain. 





The above statement by the chairman of Barclay’s 
Bank, Limited, unfortunately coincides with a state 
of unrest which appears to be general throughout the 
country, and arises mostly from the ‘“‘ 47-hour week.” 
The Controller-General of Civil Demobilisation and 
Resettlement, dealing more especially with a strike 
which had broken out at the Clement Talbot National 
Aero Factory, stated last week that on January l, 
what was now known as the 47-hour week was intro- 
duced following upon an agreement entered into 
between the employers’ federations and representatives 
of the Amalgamated Society of Engineers and unions 
affiliated to the Engineering and Shipbuilding Trades 
Federation. This meant that at this factory, for 
52 hours’ pay, the employee was expected to do 
47 hours’ work, with one break per day for dinner. 
Hitherto, as a war measure, owing to the long hours 
and overtime worked, brief allowances such as of 
10 minutes for lunch in the morning and 10 minutes 
for tea in the afternoon had been allowed. On the 
introduction of the 47-hour week, these allowances 
were withdrawn in accordance with the ment 
between the trade unions and the Employers’ Federa- 
tion. This agreement provides for arbitration on any 
questions connected with the agreement, but the 
employees went on strike on the first day on which the 
agreement came intg operation. 

Efforts were theff made to attribute the dispute to 
the dismissal of workers, but this question was not 
originally raised by the strikers. e facts on this 
point are as follows :— 

In December last, the Government found it necessary 
to diminish work on war products, and issued instruc- 
tion accordingly that notices of dismissal should be 
given to surplus labour. These notices were issued 
in December last before the dispute arose, but on its 
being pointed out that they would probably inflict 
hardship on employees during the Christmas holida: 
they were suspended until after Christmas, so that the 
workers might have a better opportunity of finding 
work elsewhere. Down to the 18th inst., 253 employees 
out of 2,000 had been discharged. The factory had 
undertaken to find employment for its old employees 
who come back from the war, and was then preparing 
to receive back 124 of these men. All that was possible 
was being done to find employment for and to assist 
in training a proper proportion of discharged soldiers 
and sailors, in co-operation with the Government. 





It is difficult to write concerning all the other strikes 
which have broken out, or are threatened in every part 
of the country, the situation varying from day to day 
and seeming to worsen rather than to improve. There 
are strikes on the North-East Coast, on the Clyde, 
at Belfast, in London, among other districts and towns, 


covering many industries and trades, and directly 
involving probably much over 150,000 men. In 
Manchester, last Monday, 4,000 dockers of the Ship 
Canal went on strike following the decision of a foreman 
not to join a union; since then, however, the Coq sant 
appears to have been settled on the advice of the local 
Trade Union Committee. The Clyde workers claim a 
40-hour week, and those at Belfast a 44-hour week. 
On the Clyde, about 100,000 men are out on strike, 
this involving practically all the engineering and ship- 
building works. The strike at Belfast is also on a 
large scale; the strikers there, as in other cities, have 
decided that they will pay neither rent nor taxes until 
the 44-hour week has been decided upon, and the town 
is in darkness at night through the cutting off of the 
electricity supply. In London, over 16,000 ship 
repairers and labourers have struck work under the 
action of their shop stewards for a 15s. all-round 
weekly increase in wages. On the Tyne the strike, 
arising mainly from the 47-hour week, involves about 
30,000 men, boiler makers and shipwrights. There are, 
further, about 10,000 shipyard workers on strike on 
Tees-side, the Wear, and in the Hartlepools, who claim 
a 44-hour week or, alternatively, a 47-hour week with 
two breaks. Probably 15,000 men, miners and ship- 
yard workers, have been on strike in South Wales. 
Great unrest is also reported from Edinburgh and 
Leith. 





From the commencement, the difficulties which have 
arisen in connection with the 47-hour week agreement 
in the a cong and shipbuilding trades have received 
the attention of the Ministry of Labour, and the Ministry 
have kept in touch with the developments of the 
situation. It is understood that as the agreement for 
the 47-hour week was arrived at as a result of direct 
negotiations between the Engineering and Shipbuilding 
Employers’ Federations and the trade unions connected 
with the snaipeaent and shipbuilding trades, it is 
regarded as essential that the questions which have 
arisen in connection with the application of the agree- 
ment in the various districts should be considered, and 
if possible settled, by those who are responsible for 
the original agreement. But nevertheless, the Ministry 
of Labour have been actively engaged day by day with 
the various executives in efforts to pave the way to a 
satisfactory solution of the difficulties involved. 

The following telegram, which was sent last Saturday 
by the Ministry of Labour to Mr. Allan, secretary, 
Parliamentary Committee, Scottish Trades Union 
Congress, throws some light on the situation :— 
“With reference to your telegram calling attention 
to the serious situation threatened by a general strike 
in the Clyde area in connection with claims for reduced 
working hours, I am directed by the Minister of Labour 
to call your attention to the fact that the matter is 
one which should form the subject of negotiations 
between the unions and employers’ associations con- 
cerned. In pursuance of this policy negotiations are 
now in progress in a number of trades. Thus the 
unions connected with engineering and shipbuilding 
trades are meeting the Engineering and Shipbuilding 
Employers’ Federations, and on Thursday last the 
unions undertook to secure continuance of work pend- 
ing those negotiations. Similarly as regards t rt 
trades, the National Transport Workers’ Federation 
have just submitted to employers in all ports employing 
dock labour a claim for reduced hours, and they have 
requested the Ministry of Labour to convene a National 
Conference. This conference is being held in London 
next week. In the case of other trades, negotiations 
should proceed, and any cases in which a settlement 
cannot be arrived at should be reported to the Ministry 
of Labour. In the meantime, the Minister trusts 
that the Parliamentary Committee of the Scottish 
Trades Union Congress will use their influence to 
support the unions in advising a continuance of wor 4 
(Signed.) Shackleton, Ministry of Labour, London. 

[We understand the Transport Workers’ Conference 
referred to is being held to-day.] 

A further telegram from the Ministry of Labour, sent 
last Wednesday to Mr. Allan, pointed out that the 
hours question was a national one, affecting the 
engineering and shipbuilding trades; it was at present 
in charge of a National Joint Negotiating Committee, 
representing the trade unions and the employers’ federa- 
tions, by whom alone it could be settled. Actions by 
the district committees was contrary to trade union 
rules of practice. The Joint Negotiating Committee 
should be given, the telegram added, an gee wed of 
eka tor the matter in dispute, and the Ministry 


a for an immediate resumption of work.. 








TIMBER FROM THE Nationat Stocx.—The Board of 
Trade announce that in view of the abolition of con- 
sumers’ permits for timber announced on December 27 
last, all applications for the purchase of timber from 
Government stocks should now to. the 





be 
Government Timber Buyer, Mr. Montague L. Meyer, 


Salisbury House, Finsbury Cireus, London, E.C. 2.- 
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THE PIVOTAL MAN. 
To THE Epitor or ENGINEERING. 

Sir,—Relative to the recent letter which eppeered 
in your columns on the above subject, search has 
revealed that in the British Army, long ago, the term 
‘pivot’ had a human application in that it was applied 
to the soldier who remained stationary in a turning 
movement in drill. This addition to that more usual is 
to be found in several of the older dictionaries, and not 
all of these include the word pivotal. In some of the 
compendiums of general knowledge, popular in the 
Victorian era, the same fact is mentioned. 

Whether such an individual was ever termed a 
“pivotal man’’ does not transpire. A few days ago a 
soldier relating a recent experience, which included a 
rather anxious interview he had with a highly placed 
individual, spoke of the latter as occupying a revolving 
chair and in a humorous aside referred to him as a 
pivotal man. The soldier who finds release difficult 
is apt to be sceptical as to the attitude of the authorities 
about demobilisation, and the writer in question was 
obviously pleased that he had found a genuine specimen 
of the “ pivotal man”’ at last. This is, however, only 
an instance of the way in which the term is penetrating 
everywhere, not an instance of prior use. 

The centre point of a military turning movement 
is aptly described as a pivot, but taking the term in the 
sense of your editorial article of April 13, 1917, which 
passed it into current speech, he would not be a pivotal 
man ; for simple position or location is the last qualifica- 
tion of anyone entitled to the term as correctly used. 

Passivity and acquiescence are negative, not itive, 
qualities, and the pivotal men entitled to army release are 
those whose civil activities lead directly to the employ- 
ment of a great number of others. Just as a small 
industry can be a key industry ; it may require neither 
great capital nor large production ; so pivotal men are 
numerically a small number relative to the general 


mass. 
lided 





skilled engineer or official is entirely ignored, pre- 
sumably because such workers are not organised, and 
it’ is therefore impossible for them to exert any control 
in matters affecting their most vital interests. 

Your Secvonponlinas also draws attention to the scanty 
and uncertain leisure enjoyed by those engaged in the 
engineering profession, the unfair nates an the patent 
agreements under which they labour, and the restrictions 
on their liberty to contribute to the sum total of human 
knowledge ; it is the experience of many engineers that 
these latter are often carried to lengths that could only 
occur to persons completely ignorant of the contents 
of such journals as your own. 

In view of these and other facts it is amazing that 
engineers have not yet organised themselves to secure 
more equitable treatment. Loyalty is a virtue much 
belauded by their employers, but its results, as far as 
engineers are concerned, are simply deplorable. There 
is surely a great and pressing need for the formation of a 
society for the furtherance of the interests of engineers 
which should have as its main object the advancement of 
the industry by and through the elevation of the status 
of the class your correspondent describes as officials. 
It is high time that engineers took their courage in 
their hands and followed the example of, say, the medical 
pectenrn. with whom they have much in common, as 
ar as training and education are concerned. Until they 
do so it is not very probable that their lot will be 
materially improved. 

Yours truly, 
* Veriras.” 





“« A PEACE OPPORTUN “ni 
To THe Epiror oF ENGINEERING. 

Sir,—I read in to-day’s issue of your valued paper 
the paragraph concerning Inventors and their Inventions, 
with which in general I can , but I think you 
cannot lay too much stress on the harm that has been 
done men like myself who threw over their clientele or 
pee 





Unless other evidence is produced it may be cc 
that the first use of the term, as a distinctive human 
classification, was in your journal in April, 1917, for 
diligent perusal of the contemporary press prior to that 
date, and indeed for long after, has failed to locate the 
term. 

In conclusion, productive industry, like any out- 
standing activity, has infected current speech, and 
grafted on to the English language are now a large 
number of terms industrial in origin, which have either 
widened the scope of the meaning of existing words or 
made them more specific in certain directions. Pro- 
ductive industry is now the outstanding feature of the 
present day, and it is small wonder if its terms become 
generally used. 

The pivotal man is distinctive, and expresses succinctly 
a definite idea for which previously there was no con- 
venient term, and whatever its exact origin it seems 
to have passed into permanent currency. 

Faithfully yours, 

January 18, 1919. A. L. 





“THE POSITION OF THE OFFICIAL IN 
ENGINEERING AND OTHER WORKS.” 
To tHe Eprror or ENGINEERING. 

Sir,—The gratitude of all trained engineers is due 
to you for your editorial of December 20 and the simul- 
taneous publ cation of the letter of “‘An Ex-Official.” 
It is not possible for me to add much to your just tribute 
to the work of the sk lled engineer, but the statement 
that the demand for the services of such men has been 
such as to makes engineering the best paid of all the 
professions is hardly in accordance with the actual facts 
of the case. The wages of manual workers in the 
engineering industries have been advanced greatly, 
but as concerns the salaries of staff engineers and offic ae 
the statements contained in the frank and outspoken 
letter of ‘‘ An Ex-Official”’ are generally in accordance 
with the truth. 

Lately we have been told, over and over again, that 
“this is an engineers’ war,” but recognition of the fact 
in any other than this vocal and unsubstantial form has 
been conspicuous by its absence, for there has been 
no material improvement in either the social or financial 
status of the mass of highly-trained engineers who 
worked so strenuously to give our gallant forces the 
means necessary to achieve the victory they have won. 
The salaries of these engineers have r i stati y; 
and advances which would have been granted in the 
ordinary course of events had there been no “ engineers’ 
war” have been withheld. 

_ The figures you quote on page 715 are still representa- 
tive, and they show clearly that a number of 
educated and highly-skilled men are paid at rates far 
below those aw to workers of the semi-skilled class, 
lately so common in munition works, and that very few 
—1-+5 per cent. in fact—obtain nearly as much as has 
been regularly paid to some of the more skilled manual 
workers for many years. Truly the cultivation of 
wn seems to be much more profitable than that of 
brain, in spite of the frequent wails we hear concerning 
Bagieats neglect of science. Or is it that plain living 

i high thinking are so closely interdependent as to 
be inseparable ? 

When approached by individual engineers during the 
last four years, onan have generally taken refuge 
behind the Ministry of Munitions’ regulations applying 
to classes of workers. In some cases they have shown 
their goodwill by granting small. icroscopically small 
—war bonuses in place of the ordinary increases of 
salaries. That employers alone have not been to blame 
for this state of affairs is evident from the much-quoted 
Whitley Report. In this dooument the existence of the’ 








e tions to join His Majesty’s forces, in 
what I must now call an “excess of patriotic fervour.” 
Since my return to civilian life I have come across several 
cases in this matter of patents alone of gross injustice 
to “the man who went,”’ and advantage to the man who 
stayed, and will cite briefly two incidents that have 
arisen in my own affairs in my efforts to take up the 
broken threads :— 

1. A provisional application, abandoned because I was 
at the front, temporarily protected some improvements 
of mine which were known to a foreigner belonging 
to a nation whose friendliness for a very long time 
remained in doubt. I find a patent has since been 
granted him on the same. 

In the same matter a patent has been granted where 
the claims cover matters of common know and 
application, on an article in which I was successfully 
trading prior to the war. 

2. A patent has been granted to a German firm under 
the Convention, whilst I was at the front and “going 
particularly through it,” which application I could have 
successfully op on the grounds of ‘“‘common 
knowledge,” which stands temporarily in my path 
of development. 

I cite these two incidents not as a “whine.” I have 
firms ready to take up both propositions, for, as you cor- 
rectly say, all practical inventors are at a premium. 
Doubtless <a advisers will worry us through, or 
I shall be sufficiently “‘re-inventive’’ to find my own 
way out. But surely I am correct in iy ee: we 
British inventors were cruelly handicapped before the 
war, 80 that we should reasonably expect every encourage- 
ment, at least officially, to-day and when we have done 
“ our bit ”’—can we get it ? 

Yours faithfully, 
Leonarp J. ARon. 

8, Bloomsbury-street, London, W.C. 1. 

January 18, 1919. 





“ COAL SAVING AND SCIENTIFIC CONTROL 
OF STEAM BOILER PLANT.” 
To tHe Eprror or ENGINEERING. 

Sre,—It is rather a fortunate circumstance for the 
users of steam boilers that natural laws will not conform 
to any theory that makes no allowance for their opera- 
tion. Recently your pages have contained many letters 
intended to be regarded as scientific discussion of com- 
bustion problems and steam boiler management gene- 
rally. Engineers were informed that their boilers are un- 
economical because too much air is admitted to the 
furnaces. They were told that all excess of air beyond 
what is n for the complete combustion of the fuel 
is a dead loss. t isnot true. All combustion opera- 
tions that are required to be carried out economically 
must have not less than 120 per cent. to 140 per cent. of 
excess air. No experiment or test ever made can furnish 
any data that will prove otherwise. It does not matter 
in the slightest degree where the combustion takes place, 
é.e., in the furnace of a steam boiler, in the cylinder of an 
internal-combustion engine, or in a steel melting furnace, 
the same excess of air is required to produce maximum 
economy. If maximum output is required the amount 
of excess air required is 90 per cent. to 100 per cent. 
If it is attempted to use less than that quantity it will 
be found that the output bécomes less. These quantities 
have not been arri at by any theory, they are simply 
observations of facts recorded over twenty years ago. 

There is a delusion widely entertained that 
forced draught enables a pound of coal to be burnt in 
18 Ib. of air, while natural draught requires 24 Ib. of air. 
If the same economy is to be realised the same quantity 
of air must be used, quite independent of the means by 
which the draught is produced, Forced draught merely 








increases the output at the expense of the_ thermal 
efficiency. 

The evaporation of a given quantity of water from 
a given bo.ler at a given rate of combustion requires the 
same quantity of air to be passed into the furnace, no 
matter what may be the calorific value of the fuel used. 
The consumption of fuel will be in inverse proportion to 
its calorific value. The time taken will also be in inverse 
proportion to the calorific value of the fuel. The rate of 
firing must, of course, be sui to the class of fuel. 
The rate of combustion mentioned above is the number 
of heat units developed per pound of air passed into the 
furnace. For maximum economy the rate is from 
620 to 640. For maximum output it is from 750 to 780. 

If boiler engineers will throw aside the idea that high 
temperature produces high economy, and recognise that 
a volume of gases is for the operation of a boiler, 
they will soon find the lines upon which boiler efficiencies 
may be increased. If they will also recognise that 


restricting the air supply is the equivalent of supplying 

more fuel’ to the furnace, they will perhaps degecviahe at 

its true value the advice of scientific controller. 
Yours truly, 


Jas. DuNvLop. 
190, Beilfield-street, Dennistoun, Glasgow, 
January 23, 1919. 





ENGINEERS AND DEMOBILISATION. 
To tHe Eprror or ENGINEERING. 

Sir,—At the sent time a very large number of 
engineers who formerly held good appointments are 
locking forward with some anxiety to the time when 
they will leave the Army, Navy, or Royal Air Force, 
and have to find positions in civil life. Similarly, 
in view of the great work of reconstruction, employers 
must know that sooner or later they will be needing 
competent men and may have difficulty in finding them. 

I should esteem it a very great favour if you would 
publish this letter, the object of which ie to call together 
old students of the Crystal Palace ineering School 
for co ion in dealing with the problems of demo- 
bilisation as affecting engineers. Over 2,000 engineers 
have passed through this school, the addresses of many 
being unknown to me, they include ety op 
the highest —s in the profession. Council o 
the Crystal Palace Old Students Society feel that they 
can do good work in this respect mot only among their 
own members but for many others. 

May I, therefore, ask you to insert this letter as an 
appeal to all old students of the Crystal Palace Engineer- 
ing School or others interested in the subject to com- 
municate with me by letter. 

I would add that this is not an ordinary employment 
bureau, and that no fees of any kind are to be charged. 

I am, yours very truly, 
H. ©. i. SHENTON, 
Hon. Secretary, Crystal Palace Old 


a 
28, Victoria-street, Westminster, 8.W., 
January 28, 1919. 





THE RESCUE OF THE CREW OF THE K 13. 
To rae Eprror or Encrveerine. 

Srr,—I was much interested in the description of the 
rescue of the crew of K. 13, given under the heading of 
Notes, on page 88 of your issue of January 17. At the 
same time, I think the account not altogether accurate. 
I have had an account of the rescue from one who took 
an active part in the operations and understand that 
before the Ranger appeared on the scene the R.F.A. 
salvage vessel Thrush had arrived, placed lifting wires 
under the bows of the submarine, lifted her and resoued 
the crew. A 

I am, 


“ R.N.R.” 





TimperR Controt Orper, 1918—Prrwoop.—The 
Board of Trade announce that De a ye will be granted 
by the Controller of Timber Supplies’ on icat on to 

urchase pitwood from Spain, Portugal Newfound- 
and, and that licences will be recommended for the 
import of pitwood so purchased to Bristol Channel ports. 
It is furt announced that ission will be given 
to purchase pitwood from inavia and Finland, and 
that licences will be recommended for the import in sailing 


ships of pitwood so parmenet to North-East Coast . 
Aduliontiena should be made to the Controller of Timber 
ve? See 5), 80, Newman-street, Oxford-street, 





PznsoxaL—Mr. Richard J. Howley, M.InetC.E., 


practice. Mr. Howley 
of the Potteries Electric Traction Company and of the 
Birmi and Midland Motor Omnibus pany, and 
in an advisory capacity to the British Electrical Federa- 
tion.—At a meeting of the directors of the Vulcan 
Boiler and General Company, Limited, and 





the Inclusive Insurance Com’ = Limited, of Man- 
chester, held on Th | the 23re inst., the resignation 
of Lieut t-Colonel Sir Hamar Greenwood, Bart., 
M.P., on his intment as Under Sec of State 
for the , was regretfully » a6 from 
the 10th inst. Sir Frank Warner, K.B.E., was 
unanimously elected to fill the vacancy.—Mr. A. W. 
Bain » late of Messrs. Braithwaite and Co., will 
take up duties as the representative of the 
Lanarkshire Stee] Company, Limited, as from February 1. 
—Mr. W. McClellan, 0. -E., M.LE.E., has been 


Director of Electrical > i 
in succession to Mr. C. H. Wordingham, C.B.E., M,LE.E., 
with effect as from the Ist inst. 
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THE “DEX” 


OIL COOLER. 


CONSTRUCIED BY MESSRS. W. H. DE RITTER AND CO., LIMITED, ENGINEERS, LONDON. 
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In view of the developments which are taking place 
and the continued increase in the size of prime movers, 
the problem of efficiently cooling the large quantities 
of oil required for the bearings of turbines, thrust 
bearings and gear boxes—like many of the details in a 
large power installation—plays an important part in 
the smooth running of the station, and | has compelled 
designers and those responsible for the running and 
maintenance of such installations to investigate the 
subject in some detail. 

¢ have reccived particulars of the “ Dex ”’ oil cooler 
(Harrison's ot which is being manufactured by 
Messrs. W. H. De Ritter and Co., Limited, of Lime- 
house, London, E. This cooler is of a new type and, 
being compact and very accessible for cleaning, has 
advantages over many of the older patterns of tubular 
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Od Inlet 


Fig. 2. 


















































coolers. The leading features of the “‘ Dex” cooler 
are shown on Figs. 1 and 2 on the present page; they | 
consist in the use of flat plates cast with ribs (see 
Fig. 3) on both sides, assembled alternatively with 

lain rolled plates, the nest of plates being held together 

y bolts connecting heavy cast-iron headers on which | 
are arranged the inlet and outlet connections for the oil 
and the cooling water. The ribbed plates are die cast 
and then ground on both faces. This work must be 
carefully carried out to insure thaé when they are 
assembled with the plain plates the@jgints are sound. 
This is essential, not only to avoid short paths for the 
fluids, but to prevent leakage from the oil me 
to the water passage, or vice versa. When it is desirable 
to clean or examine the plates, it is only necessary to 
withdraw the bolts, when each plate can be readily 
removed and brushed over. 

The oil. and water are circulated through the 
rectangular passages and in reverse direction in the 
alternate layers, and after circulation are delivered to 
their tive pockets, as indicated by the arrows 


on Figs and 2. 
In Fig. 2, all the oil and water passages are in 
Sucaian’ of baiies in the pookets the parallt eystems of 
uction les in the 
working may be changed te the series system with two, 
three or more flows, thus increasing the path to be 
vo by the oil to be cooled. 
shallow rectangular passages for the fluids give 
a high heat transmission efficiency without ach 
friction, and from tests which have been carried out 
by the manufacturers it was found that a transmission 
factor of 270 B.T.U. 1 deg. F. per square foot was 
obtained for a drop of 15 Ib. pressure between the inlet 
and outlet ‘connections. i eereeel moreover, that 
this’ transmission fadtor in direct proportion 














to the velocity of the oil and that the velocity was 
nearly proportional to the —— 

The makers of this cooler are prepared to mupply 
them for the services already mentioned, and also for 
cases where it is required to transmit heat between 
two substances one of which is a gas or vapour. 





Tae ALLGEMEINE ELEKTRICITATS GESELLSCHAYT.— 
At the general meeting of this company, Dr. Rathenau 
stated it was difficult to prophesy anything about 
the future. One must remem that the meine 
Elektr.citats Gesellschaft and the whole of the 
industry. were dependent not only upon commercial, 
industrial and ggg 7 Pon wage poe a but also . 

itical movements. : Se ing,” @ 
ooiek is Sata, Neeenaney used at present, t 
there eg an increased participation both in t' 
matter of profits and in that of management for those 
who desired it. But a gradual increase of capacity was 
@ necessary condition. Where at present a workman’s 
meome, for 8 hours’ work per day, amounted to 7,000 
marks per annum, that meant for 300,000 workmen 
more than two milliards of marks on the year. Such a 
heavy financial burden for the benefit of a 
tively. small class of persons could not rea 
demanded. oe : ee ss 55-0 
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ON THE HEAT TRANSFERENCE IN 
SURFACE CONDENSERS.* 


By Dr. Atrrep W. Porter, F.R.S., Fellow of University 
of London University Coll: ge. 


(Concluded from page 126.) 
Part IlI.—Tue Sream Sipe or THE CONDENSER TUBES. 


When we turn from the liquid to the steam side of the 
tubes the problem becomes more intricate, and cannot 
yet be considered as solved. More experimental data 
are required ; especially for different distances between 
the tu and for different temperatures. Mr. Webster 
deals with one tube only with a fixed annular steam 
space round it. His lowest steam temperature is 
225 deg. F., whereas condensers work at much lower 
temperatures. Although the information his experi- 
ments give concerning the steam side is exceedingly 
valuable, it requires to be supplemented ; the tempera- 
ture extrapolation required at present is too great. 
Unfortunately the dimensional theory which points the 
way towards interpreting the behaviour on the liquid 
side is not valid on the steam side. The tubes are 
covered everywhere with a layer of water cond 
from the steam. There is no doubt that the general 
formula found for liquids will hold for gases also; but 
the presence of the water film is a fresh circumstance 
which is not taken into account in that theory. Nor is 
there any very obvious way of taking it into account. 
There is probably a film of steam in contact with the 
one we » water as well as the film of water on the 
surface of the tube. If these films could be determined 
the problem would be practically solved; because 
through each film the heat would pass by thermal 
conduction alone; and nearly all the resistance to 
thermal flow would be in these films. 

It is unfortunate that Joule’s data do not include the 
tube temperature; because his investigations include 
a large number at low temperatures, and in this respect 
agree closely with usual practice. It is true. that he 
gives the overall coefficient, and from this the steam 
to-tube coefficient k, can be calculated by aid of Part tl 
of this paper. But this process is not so safe as @ direct 
calculation would be if the tube temperatures were 
known ; and it is not desirable to’ base our equations 
upon values so calculated, even if they are ultimately 
used to supply an additional check upon the calculations. 

Looking first at Webster's results, Figs. 4and 5, page 
141, show the ithms of the velocity of the steam 
and of &; agai : 3 in Fig. 4 are 
contained those points for which the density of the 
steam. is 0-047 Ib. per foot’ (temperature 225 deg. F.), 
and in Fig. 5 the points for which the density is 0-11 1b. 
per foot (temperature 280 deg. F.). 

. 5 would indicate that the three-quarter power 
law good for steam as well as on the water side, 








* Paper read at the Institution of Shipbuilders and 
Engineers, in Scotland, November 12, 1918. 
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as is shown by the sloping line which lies satisfactorily 
amongst the ew vi . The-similar straight 
line is drawn also on Fig. 4, and though it seems too 
nearly horizontal (indicating a law of variation less 
than the three-quarter power law), yet it is difficult to 
decide in the case of points scattered over such a wide 
area as to what the best law is. This approximate 
agreement with the three-quarter power law would lead 
one to suppose that much the same considerations as hold 
good for a liquid would still be valid. Even a casual 
examination of the effects of density di ves 

assumption. There is, in the first place, a very small 
variation with the density. I have calculated the 
values of c in a formula k, = ¢ v* for the various densities 


experimented upon by Webster, with the following 





results :— 
Temperature Temperature. 
Density. Fahrenheit. Centigrade. 

0-0468 225 6-16 
0-07 252 6-8 

0-9 268 7-08 
0-11 280 7-08 
0-16 303 8-40 
0-20 320 16-20 


For the lower densities there is a tendency for c to become 





3-3 
Log k 


3.4 
($702.0) 
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Log k 


36 


33 
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constant, although there is considerable change in the 
densities. It must be remembered, however, that the 
temperature changes simultaneously with the density, 
and the resultant change in the coefficient will un- 
doubtedly be partly controlled by this change in 
temperature. 

An examination of Joule’s results is at first very 
disconcerting. They do not seem to fit in with Webster's 
—at least according to any easily recognisable law. 
For example, in a case for which the velocity is more 
than twice as at as one of Webster’s, and the density 
is the same, the coefficient is only about one-third as 


at. 
wy have, therefore, made an endeavour to extend the 
theory so as to find what are the variables which control 
the value of the coefficient, and in what way they do 
control it. Only the simplest case has been considered, 
and that in only a tentative way; but the result is so 
far successful that even an extreme case o” apparent 
discordance such as that alluded to above is explained. 
The icular case that will be considered is that of a 
vertical tube c ing steam which condenses and runs 
down on the inside of the tube wall. We su that 
the flow of this condensed water is non-turbulent, and 
that it forms a film of average thickness f7. Between 
the water and the main body of steam which is turbulent 
is a film of non-turbulent steam of thickness f;. The 
thickness of this latter film can be calculated on the 
principles followed in Part II; whence : 
‘fi My di 
Where v, = the velocity of the main body of steam. 
v2 = the velocity at interface between steam 
and water. 


If we suppose that practically all the steam condenses, 
the average mass of steam flowing per unit time must 
equal the average mass of wites Soult per unit time ; 
or 


trdtnn= Thhm? 


(suffix one referring to steam and two referring to con 
densed water). 

Again, in the steady state, the resistance per unit 
area at the interface between steam and water must equal 
the resistance between the water and the wall of the 
tube, and each of these is equal to the 


Viscosity multiplied into the gradient velocity. 
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Hence : 
drm d 
R= — = A. os 
-e dr ” dr. 
Replacing the differential coefficients by : 
% and (“1 — %) 
Se f 


respectively, we obtain : 

% #1  — & 

fe mh 
Having thus obtained both the product and the ratio of 
v2 and f2, we can, of course, calculate the separate values 
themselves. this is done it turns out that v2 is 
usually very small compared with v; ; hence : 





ft = DP y, — veh 
2 pe my 


practically. 

Now, very little heat is conducted through the steam 
film compared with the latent heat that is set free at 
the surface of the condensed water. We can, therefore, 
ignore the steam film so far as transmission is concerned, 

the coefficient of transmission which we have 
denoted by & is controlled by the values of the thermal 


The calculation of ; from this equation can be effected 
sent Ce Seat 

Construction and Use of Fig. 6.—The variables con- 
nected are nie #2, di, m and ky. The first two are 
functions o temperature alone. The temperatures 
to which their values correspond are carried on the 
supports A and B. Support D carries a logarithmic 
scale of diameters, and F a similar scale of velocities. 
All the scales are logarithmic scales. . The coefficient 
of transmission from steam to the tube is obtained ‘by 
drawing three straight lines as follows :— 





Line joining. Intersecting. 
AB Cc 
Cc D E 
EF H 


The intersection with H gives the coefficient k, required 

An example is shown corresponding to the following 
data: Temperature of steam 140 deg. F., temperature 
of condensed water 64 deg. F., diameter of tubss 0-765 
in., velocity of steam 1,300 ft. per minute. 


k, (found) = 490 British thermal: units /[square foot ; 
degree Fahrenheit : hour). 





The value of k; obtained in this way can be combined 


Fig.6. COEFFICIENT OF TRANSMISSION FROM STEAM TO TUBE. 
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conductivity of the film of condensed water K2 and the 
thickness f2. In fine : 


eng Aan value of f2 and taking Ke and p2 as con- 
stant, this reduces to: A 
i= constant | oe 
+ yt 
Thus we find that k, depends : 
1. Upon the three-quarter 
which has been shown to 


me ; 
. Upon the quarter-power of the density; but not 
wu it alone, but also upon me and mj, both of which 
°c with the temperature, especially m2. It is 
interesting that Webster concluded that the index of 
the density in the expression for k, varied between 
0-20 and 0-33, vhich must be compared with 0-25 
found above. ; 
This equation shows that small values of k; will be 
obtained when the condensed water is at a low tempera- 
ture, because of its increased viscosity. This seems to 
be the chief source of the difference of magnitude between 


Webster’s and Joule’s results. 

*The constant in this equation is not a merely 
numerical quantity; its value will, therefore, change 
with any change in the units employed. 


wer of the velocey! 
it approximately wit 





with the value of ky previously obtained by the method 
given in Part I using the nomogram, Fig. 1. 


Genera REMARKS. 


In this paper an attempt has been made to extend our 
knowledge of the factors controlling the efficiency of 
surface condensers. 

By aid of an extension of existing theory it is shown 
that the viscosity of the condensed liquid, as well as 
that of the steam itself, plays an important part. ‘This 
is easily tested by means of Webster's data. Taking 
the temperature of the condensed water as being the 
same as that of the outside of his condenser tube 6), 
the following values have been obtained from the nomo- 

np hag to compare with the values calculated 
a his 


The correspondence is as close on the average as:could 
be anpenten, though the individual values vary con- 
siderably up. or down. For example, in the cases for 
velocities 1,280 and 1,270 very nt experimental 
vahies were obtained, though the conditions were very 
similar. 

One source of variation which may be responsible for 
this divergence between the experimental values, and 
which has not been discussed here is the presence of gir 
in the condensing steam. It is easy to understand how 
influential such air will be in reducing the transmission 
of heat. The condensation of steam takes place at the 





interface between the steam and condensed water; and 
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if the layer of non-turbulent steam against this interface 
contains air the condensation will leave a layer of air 


remaining. Heat must be transmitted through this 
layer of air before fresh condensation can take place ; 
or on the other hand, steam must diffuse t it to 
come into contact with the condensed water. Both 


these processes are slow ones; and the flow of heat is 
correspondingly retarded. 

















Density of Steam 0-0468. Temperature 223 deg F. 
k, 
Velocity of 6, 
Steam. From 
Experiment. Nomogram. 

2,160 192-8 2,275 2,000 
1,920 181-6 2,295 1,800 
2,030 157-6 1,875 1,850 
1,830 141-0 1,872 1,600 
2,880 196-0 2,002 2,300 
3,250 174-4 2,430 1,970 
3,470 177-5 2,670 2,400 
2,400 153-5 2,000 1,880 
1,280 194-2 1,432 1,400 
1,270 181-0 1,890 1,400 
3,350 184-0 2,245 2,400 
13,20 190-1 1,582 1,470 
3,930 162-0 2485 2°470 
3,260 198-0 2,565 2,430 
1,310 166-0 1,618 1,370 
3,860 167-2 2,395 2,400 
4,060 165-6 2,580 2,570 








It must further be mentioned that the experiments 
were made on aclean tube. The table of film thicknesses 
given in Part I shows how effective even very thin layers 
of oxide or other deposit may be. The values of the 
coefficient may need to be reduced 25 per cent. to 50 per 
cent. when contamination of the surface of any kind 
is liable to occur. 

The temperature of the condenser tube is given in the 
case of Webster's ae In the practical case 
of condenser design this datum would not be amongst 
those primarily given. An estimate would need to be 
made from the amount of flowing water and flowing 
steam for which the condenser is designed. No rule is 
given here on which this estimate can be based ; so at 

resent the determination can only be rough. It is 

oped, however, that the problem will be found to have 
been advanced somewhat by the considerations herein 
brought forward. 





ARGENTINE Batriesarp ‘“‘ Rivapavia.”—Some of the 
difficulties experienced by the battleship Rivadavia, 
of the Argentine Navy, on her voyage from Puerto 
Militar to New York and back, are referred to in La 
Prensa, of November 16. On the outward voyage both 
main and auxiliary engines gave trouble, and this, it 
would seem, was not rectified at New York. On the 
return journey it was only with difficulty that pressure 
was maintained in the boilers and considerable increase 
in fuel ption was y in order to keep up 
steam. To such an extent was the consumption in- 
creased that the Rivadavia had to re-coal at the port of 
Rio de Janeiro, and also in the neighbourhood of the 
Recalada lightship, at the mouth of the River Plate. 
The consumption of coal was ry enemy np A 15,000 tons 
for the round voyage. At 15 knots the vessel should 
consume roughly 202 tons in 24 hours, ‘so that if the 
ship had navigated at this speed, which she aid not, and 
in quence the ption should have been less, 
to cover the 14,000-mile round voyage, she ought to have 
taken 40 days, with a total consumption of 8,000 tons of 
coal, in round figure. Allowing her 30 tons daily for 
auxiliary engines and 18 tons per day in port, would 
mean an additional 3,000 tons, which, with the 8,000 tons, 
would give a total of 11,000 tons. The Rivadavia, which 
has a complement of 85 officers and 1,130 men, was 
launched in August, 1911, and completed in December, 
1914. She was built by the Fore River Shipbuilding 
Company, Quincy, Mass. 











AvtumiInium PuRIFICATION.—Experimenting on the 
urification of aluminium in the Reic it, F. Mylius 
ound that he could remove the silicon by fusing the 
metal with sodium nitrate, but not the iron. On the 
other hand, he made the rising observation that the 
iron could be extracted with the aid of diluted hydro- 
ehloride acid, and that he silica would be washed out at 
the same time. His aluminium contained from 0-4 per 
cent. to 2 per cent. of impurities, mainly iron and silicon, 
in addition to traces of carbon, sulphur, phosphorus and 
oe In the —— experiments he also made 
use of aluminium purposely im ted with to 
16 per cent. of iron, and chilled. "Treated with pase. 
chlorid acid of 0-2 per cent., he reduced this iron per- 
centage of 0-1; but he recovered only 20 per cent. 
of his aluminum as metal. When he rimented with 
a very slowly-cooled sheet aluminium, which was porous, 
uced | per cent. to 0-1 per cent. of iron with a yield 
of 60 per cent. of metal. Aluminium surfaces which had 
taken up iron during the manufacture were successfully 
purified of iron by treatment with the same acid. An 
aluminium free of iron can thus be prepared with hydro- 
chloric acid, when of the metal may be sacrificed. 
Myl.us also states that aluminium w_ll c ise as pure 
chloride from the solut ons in ic acid. 
pA rere were conducted with the co-operat.on of the 





4 Werk Horrem ; it was observed 
that when the metal was very slowly cooled in the mould, 
the ity increased from outs.de inward, and that a 


pipe formed ; the percentage of impurities varied 
strongly in such cases in the difterent = 


-|ne:ither coal nor coke available. The 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Labour troubles overshadow every- 
thing in the industr.al trades of the city. The applicat.on 
of the 47-hour week is causing an immensity of trouble 
in many branches. Conferences are of daily occurrence, 
and many departments are almost at a standst.ll. The 
d fficulty has been further accentuated by the s 
of fuel supplies consequent on the strike in the Yorkshire 
collieries. This was fortunately of very brief duration, 
but even then, owing to the absence of stocks, many 
works were brought to a standst.ll through there bei 
heavy stee 
branches are short of work, many furnaces being idle. 
This is more particularly noticeable in the basic than in 
the acid furnaces, but both have reason to complain. 
Crucible furnaces are only woraing an average of three 
days a week. Business in high-speed steel is very flat, 
a fact which reacts on the demand for tungsten and other 
alloys. At present there is a glut in these materials, 
and the factories which were established to render this 
y independent of Germany for their production 
will be thrown on short time. From the lighter branches, 
reports of a more favourable character are received. 
Makers of all kinds of engineers’ small tools, saws, farm 
tools and implement steel, and files, have overflowing 
order books, and their activity is keeping most of the 
rolling mills well employed. Among the busiest sections 
on trade are those dealing with railway and tramway 
material. Here, too, however, the price difficulty is 
causing trouble, and many contracts are being pon wae Thy 


South Yorkshire Coal Trade.—The coal situation is 
more difficult than ever, owing to the dislocation caused 
by the strike of South Yorkshire miners. With 
practically a week’s stoppage, there has been a serious 
diminution in the output, and the general shortage has 
been much accentuated. For some time past, with the 
large supplies allocated to the Coal Controiler’s Depart- 
ment, and the heavy Adimiralty demands, it has been 
out of the question for collieries to dnything like satisfy 
the wants of their customers, and the stoppage found 
both works and merchants without reserves of stock. 
The result has been that several of the large Sheffield 
tirms have had to go on short time. Prices for inland 
sales are unchanged. Outputs as a rule are taken up 
by contracts and requisitioned supplies. Gas fuels are 
in active demand. # orts are less, and almost entirely 
confined to France. Slack, which a week or so ago was 
showing an easier tendency, has stiffened, and there is 
little on offer in the open market. Quotations :—Best 
branch handpicked, 27s. to 28s. ; Barnsley best Silkstone 
27s. to 27s. 6d.; Derbyshire best brights, 25s. to 26s. ; 
Derbyshire house coal, 22s. 6d. to 238. 6d.; best large 
nuts, 22s. 6d. to 23s. 6d. ; small nuts, 21s. 6d. to 22s. 6d. ; 
Yorkshire hards, 22s. 6d. to 23s. 6d. ; Derbyshire hards, 
2le. 9d. to 228. 9d.; best slacks, 18s. to 19%. ; seconds, 
16s. to 188. : smalls, 13s. to 14s. 











DisposaL or War Stores, France.—The French 
Ministry of Finance has set up a special office responsible 
for the disposal and sale of stocks of miscellaneous war 
stores, animals, materials and goods of all sorts, surplus 
to the requirements of Government departments, includ- 
ing those handed over by Allied armies for disposal, 
and also stocks abandoned by the enemy. The various 
State departments are to notify this office of stocks 
available, and the “ office de liquidation des stocks ” 
will provide for their oe transport and sale. By 
decree of December 26, published in the Journal Offciel 
of December 26-27, M. de Boysson has been appointed 
Controller of this new office. 





University OF Hone Kone.—We have received a 
copy of the Hong Kong University Calendar for the 
session 1918-19. So far, the majority of graduates 
of the university are engineering students, and this is 
an earnest of the industrial development of China in the 
near future. Full details are given of the engineering 
courses. London assessors (Professors 8. M. Dixon, 
T. Mather and D. A. Low) each year award the honours 
degree on the definite instruction of the University 
Council, which shows that the London Universit: 
Honours Degree in Engineering is maintained. Well- 
known metallurgists and engineers form part of the 
Consulting Committee in London. The university is 
working on behalf of British engineering interests, a 
point we are very glad to note. 





MoperRN LanGuaces.—On Wednesday, the 22nd 
inst., a conference was held at the London County 
Council Hall, Spri Gardens, on the report of the 
committee cpppaned by the Prime Minister to inquire 
into the position of modern lan es in the Educational 
System of Great Britain. chair was taken by 
Sir Cyril 8. Cobb, K.B.E., M.V.O., M.P., chairman of the 
Education Committee of the Council, and among the 
speakers was 8.r Herbert Hambling, J.P., of the 
of Directors of Barclay’s Bank, Limited, who stated that 
in his experience the knowledge of foreign languages 
was of mount importance, at the it time more 
especially. Young men who knew foreign 
could command a much better salary and reach higher 
positions than those who did not ; he could now engage 
many dozen yo men who were lingu'sts. In this 
country we Gene ‘hnphiongped by the fact that our 


He em ised the necess ty for our young commercial 
men to two or three languages, to read the I .terature 
of foreign countries, to understand the customs the 
wants of ory markets; they should be able to 
correspond in t of the countries with which 


intercourse was sought and to send out catalogues 





competitors knew foreign languages, whilst we did not. | Chemistry, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Labour disputes are 
causing some anxiety in commercial circles, but they 
have not affected demand for pig-iron. On the contrary, 
supply, particularly so far as Gieveland foundry qualities 
are concerned, is inadequate. A very considerable 
trade is ing, but tr tions were almost entirely 
restricted to making provision for early needs, and are 
to a great extent contined to home sales, export business 
being stiil on a most limited scale. Trade, even with 
the Allies, is small, and business with neutrals continues 
impossible. Cleveland forge pig-iron is plertiful, and 
is selling freely, and means of d stribution being rather 
better, due to some ingeeusmnens in the truck position, 
deliveries of forge iron shoy rather marxed improvement. 
Makers, however, are inclined to pursue a cautious policy, 
and few of them are disposed to make contracts beyond 
a month ahead. Shipments of Cleveland pig-iron to 
Scotland this month are very disappointing. Prices 
are well upheld. For home consumption, No. 3 Cleve- 
land pig-iron, No. 4 foundry and No. 4 forge are all 
quoted 95s., and No. 1 is 99s.; and for export, No. 3 
and the lower qualities are 145s. and No. 1 is 150s. 


Hematite Iron.—Whilst increase of output of East 
Coast hematite iron is much needed, it ie gratifying to 
have the assurance that all necessary nome needs are 
now satisfactorily met, aad not only so, but t .at some 
little surplus is available for disposal abroad. Hope is 
entertained of a little further improvement of the 
situation in this branch, though it is fully realised that 
at present at all events, there is little or no prospect of 
any additional furnaces being started on hematite. 
Nos. 1, 2 and 3 are 122s. 6d. for home use and 172s. 6d. 
for export. 


Coke.—Slightly better account can be given of the coke 
situation. liveries are rather better, but ironmasters 
are pressing for more supplies to the blast furnaces as 
their reserves are extremely low. Average furnace coke 
is 338. at the ovens, and low phosphorus quality is 
35s. 6d. at the ovens. Foundry coke for shipment to 
neutrals is fully 70s. f.o.b., and the export price of 
gas-house product is also 70s. f.o.b. 


Manufactured Iron and Steel.—There is still a good 
deal passing in finished iron and steel, but in some 
branches of these industries activity is less pronounced 
than it has been. Labour unrest and a feeling of un- 
certainty as to future course of prices has created dis- 
position to be cautious. As was to be expected, specifica- 
tions for shipbuilding material show a falling-off. The 
heavy demand continues, however, for rails, construc- 
tional steel, and galvanised sheets. To home customers 
the following are among the principal market quota- 
tions :—Common iron bars, ist 10s. ; iron ship rivets, 
221. ; steel ship, bridge and tank plates, 11/. 10s. ; steel 
ship angles, 111. 2s. 6d.; steel boiler plates, 12/. 10s. ; 
mine pe plates, 13/.; steel joists, 11J. 2s. 6d.; heavy 
steel rails, 101. 17s. 6d.; and steel billets, 10/. 7s. 6d. 
to 11l.; whilst export prices include: Common iron 
bars, 20/.; steel ship, bridge and tank plates, 16/. 10s. ; 
steel angles, 16/. 2s. 6d.: steel boiler plates, 17. 10s. ; 
Pee peo plates, 18/.; steel joists, 161. 2s. 6d.; heavy 
steel rails, 15. 10s. ; and steel billets, 13/7. 10s. to 151. 








THe CHEMicaL ENGINEER.—In a communication 
presented to the American Association for the Advance- 
ment of Science, Mr. 8. R. Church, of the Battery Com- 
pany, New York, comments on his experience with 
100 chemical engineers who have for two years been 
employed in the general manufacturing department of 
his firm. Most of the men in question are graduates or 
students from chemical engineering colleges ; there are 
also some trained mechanical and civil engineers ; some 
are men of ten years’ works experience, and in oge 
they range from 21 years up to 40 years. The men do 
not occupy definite positions to start with, but are to fit 
themselves for positions in the engineering, operating and 
experimental departments. The general plan is to have 
about 20 men in the training period of six months, during 
which they receive lectures and are given facilities for 
personal study of products, processes, manufacturing 
units, laboratories, &c., and then to assign them to 
suitable departments, to continue the period of probation, 
or to release them. The experience gained was, of course, 
of varied character. The chemical engineers seemed, 
however, to lack ability of correctly evaluating measure- 
ments ; they appeared to havo been taught that results 
must be accurate within a decimal fraction, and to 
attempt to apply this without reasonable sense of 
appropriation. In general they seemed not to be 
impressed with the importance of qualitative results 
— unable to discern the faulty feature in an un- 
successful experiment, though careful and fairly good 
in experimental technique. is may be sound criticism. 
A graduate, at any rate, should also be able to express 
his data clearly in graphical form, we agree. But when 
Mr. Church further charges the chemical oe with 
not presenting good comprehensive reports, seems 
to be exacting. That, we should think, is a general 
failing, and may ly be due to the guidance and 
facilities given to them for expressing and following up 
opinions of their own in the works. Mr. Church’s com- 
munication (Journal of Industrial and Engineering 

istry, December, 1918) is only a short paper, and he 
does not enter into part.culars. Though he speaks of 
assistant superintendents and foremen, however, he 
seems to th nk of men in superior intments for which 
years of experience would be ind spensable. For he 
considers that the comprehensive of al 
engineering should cover at least five years, preferably 








issued in the languages of those countries. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—There was a considerable improve- 
ment in the supply of tonnage over the week-end, and 
some of the docks have been this week in a state of 

tion e tisfactory condition of tippi 

facilities at the docks is just now the subject of a g 
deal of discussion on the local markets. It is complained 
that loading operations have never been slower, and 
instances are given of vessels having to wait for their 
turns at certain tips for as long as 10, 14, or even more 
days. It is felt that so long as these conditions continue, 
it will be impossible to meet the on the export 
trade of even the present restricted output of coal, 
and there is danger of colliery stoppages resulting if any 
improvement in production is not met with a corre- 
sponding increase in the provision of coal shipment 
facilities. It is up to the coa’ to bring such 
pressure to bear on the dock authorities as will lead to 
the remedy of existing evils. 
districts show a eubstantial improvement in coal outputs. 
The percentage increase differs as between colliery and 
colliery, but the latest statistics show a material increase 
over the average output of last year. It now approxi- 
mates 1,000,000 tons per week, and for the past week 
was, roughly, 20,000 tons more than in the preceding 
week. This week, however, the position does not seem 
to be quite so good, owing to tne epidemic of soppegee, 
notably the strike at Messrs. Guest, Keen and Nettle- 
fold’s collieries. The men, to-day, however, decided 
to return to work, and there is every prospect of a con- 
tinuance of a fair supply. The pitwood position is still 
serious. No actual stoppages are reported through a 
lack of timber, and this is largely due to the systematic 
way in which supplies are being distributed. 

Newport.—Shipments of Monmouthshire coals continue 
active, and shippers appreciate the efforts of the local 
dock company in facilitating the loading of cargoes and 
bunkers, reventi any undue congestion of 
tonnage. The bulk of the coal is —— on official 
account, but there is an improving mar in business 
for neutral destinations. Production in the Eastern 
Valleys is better than it has been for a considerable time 
past. As a matter of fact production is just now out- 
poole \acaggee and there is a danger of accumulations 
of stocks. 


South Wales Miners and Demobilisation—By a 
majority of over 25,000 the miners’ delegates at the 
conference convened by the South Wales Miners’ Federa- 
tion, rejected the scheme agreed upon by Joint Committee 
of owners’ and workmen’s ye ramp for the speedy 
re-employment of discharged soldiers and sailors. The 
scheme was simple and practicable, and its main pro- 
vision was that where ape | the owners should give 
notice to newcomers to provide room for the returned 
men. The extreme element, however, was too strong 
at the Conference, and as an alternative the decision 
adopted was that all demobilised and displaced men 
should be paid their full minimum rates of wages applic- 
able to the grades they were formerly employed in, until 
work is found for them, and that there should also be 
immediately instituted a six-hour working day. 


Colliery Officials Strike——The South Wales Colliery 
Officials Union—an organisation consisting of under- 
managers, surveyors, weighers—have formulated a com- 
prehensive programme for improved conditions of 
working, including the fixing of minimum wages and 
the curtailment of hours of labour. At an emergency 
committee meeting of the union, held last Saturday, 
the following self-explanatory resolution was adopted : 
“That, unless this union is recognised by the owners 
within the next 14 days so as to open negotiations on 
matters affecting wages and hours of all t: of officials 
who are members of this union, 14 days’ notice be 
tendered on behalf of the b to terminate con- 
tracts.” The secretary was instructed to forward the 
terms of the resolution to the South Wales coalowners, 
and also to the Coal Controller. 














New Ammonia SyntTHESIs.—The particulars which 
H. Hampel and R. Steinau give in the Chemiker Zeitung, 
of December 7, 1918, of their new ammonia process 
are meagre, and the inventors do not explain their 
apparatus, the construction of which, they admit, offered 
great difficulties, although they do not work at high 
pressures or high temperatures. The int out that 
both the hydrogen i should used in the 
atomic, not molecular ition; the hydrogen is 
generated and used in statiu nascendi ; whether and how 
they dissociate their nitrogen is not stated. start 
from ammonium chloride NH,gCl, which, heated in the 
presence of iron filings, is decomposed according to: 
Fe + 2NH4Cl = FeCl. + 2NH; + 2H ; this hydrogen is 


Reports from colliery | and 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scotch Steel Trade.—Considering the spirit of unrest 
which, unfortunately, has taken such a hold of so 
many of the workers a surprising amount of businese 
is being put through, and everything points to a very 
considerable opening out in the steel trade. ~— 
—— of material are being requisitioned for t 
shipyards, steel plates and sections absorbing a. large 

rtion of the present output, while orders continue to 

ow in in respect of the many new contracts being secured 
by the shipbuilders. With the falling out of so much 
Government work the ordinary mercantile consumer is 
now getting back some of his own, although it will 
probably be a considerable time yet before a sufficiency 
of labour is available to satisfy all hisdemands. In order 
to maintain the output at as high a level as possible, 
steelmakers are making an earnest endeavour to keep 
things going and, for the benefit alike of the country 
the workers themselves, it is now more desirable 
than ever that they should have the hearty co-operation 
of all their employees. Meantime stce have 
many inquiries from overseas consumers, but as they are 
concentrating all their energies on the home demands 
little export is being undertaken. Dating from Saturday, 
February 1, home rates have been fixed at : Ship plates, 
141.; boiler plates, 15/.: and angles, 13/. 12s. 6d. per 
ton, all f.o.b. makers’ works. 

Malleable Iron Trade.—Ii all goes well there is every 
likelihood of a long era of prosperity before the malleable 
iron makers—their order books are well filled at the 
moment, and new inquiries are of daily occurrence. In 
the meantime the requirements of the home markets 
are receiving the first attention, the primary reasons for 
this being the compulsory neglect of this branch of trade 
during the war, and the continued shortage of shipping 
facilities. Before very long, however, the export 
business must open out again, particularly on account 
of the amount of grist it brings to the mill. The output 
is extensive and bar iron for nuts, bolts, rivets, 
is in vy demand. Negotiations bet the 
and the Government have resulted m the export 
of “Crown” bars being fixed at 191. per ton—a 
which is not likely to attract much business, except 
that of the most urgent description. 


Scotch Pig-Iron Trade.—As in various other allied 
branches of industry, the pig-iron trade is going strong, 
the bulk of the output being rese for the home 
consumer whose demands are both steady and extensive. 
Export is still very much a sealed book, and in the 
meantime makers show little disposition towards any 
immediate development, although the withdrawal of 
control certificates is expected to have a beneficial effect 
upon business generally. Both forge and foundry iron 
are now in better supply, but even yet the demand is 
much in excess of the available tonnage. No alteration 
in price has taken place. 

New Locomotives.—A contract for the construction 
of 35 locomotives nas just been placed by Government 
with Messrs. Wi liam Beardmore, Limited. The import- 
ance of this order is fully appreciated, and the work will 
immediately be put under weigh in the shops at Dalmuir, 
probably in the department given over until quite 
recently to the manufacture of gun carriages. Loco- 
motive building has not hitherto been a speciality in 
Messrs. Beardmore’s works, but the necessity at the 





present time is so great that advantage must be taken | ¢ 


of every possiblo means of increasing the number of 
railway engines. 

Shipbuilding at Dundee.—There hae just been launched 
from the yard of the Caledon Shipbuilding and Engineer- 
ing Company, Dundee, the first of a series of nine vessels 
which are being ba peer | order of the Shipping 
Controller. Designed essentially for coasting trade, 
each vessel will have a deadweight carrying capacity of 
about 1,900 tons, with an overall length of 281 ft.; 
breadth, moulded, 38 ft.; and depth, moulded, of 18 ft. 
The builders are themselves supplying the engines, of 
triple -expansion a, Under sea-going conditions, the 
new vessels are to have a speed of from 12} to 13 knots. 





Honorary Memsers or tHe Instirvrion or Crvi 
Encrverers.—The Institution of Civil » at the 
meeting held on the 28th inst., elected upon its Roll of 
ea ere Honorary Members :—Marshal Foch. O.M. ; 
Field- al Sir aw Haig, K.T.; Admiral Viscount 
Jellicoe of Scapa, G.C.B., O.M. 





Tue Sounp Tunnew Scueme.—Some thirty years ago, 
a scheme was put forward for the construction of a 
tunnel under the Sound, between Sweden and Sealand 
(Denmark). Since then ‘the project has been allowed 
to , apart perhaps from private jecting work ; 


the hydrogen utilised. When the reaction takes place | recently, however, the question has | | i 
in the } saree of nitrogen, the ang is bound :| and two Danish engineers have laid their plans before 
3Fe + 6NH; + 6HCl + oN = 3FeClp + 6NH3+ 2NH;;| the Swedish authorities and have 1 for a con- 
the second reaction thus gives 2NH3 more than the | cession to construct the tunnel, which is to be connected 


6NH; started with, and this constitutes the yield of the 
process. The 6NH¢ are into the solution of iron 
chloride to precipitate the iron as hydrate, while the 
NH,Cl are recovered ; the iron hydrate is again reduced 
to metal by water gas. There may be something in the 
process suggested, al vapours of ammonium 
chloride are very corrosive and unpleasant to deal with, 
apart from other reasons. Hampel and Steinau, there- 
fore, tried to work with solutions instead of with 
claim to obtain 


cent. of which would be nitrogen, whilst 
the bulk is wanted in the continuous . But the 
ee some ammonium 


chiesdile dn the det tatanes, 6 





with the railway station at Malmé. = State 
Railway Department has now reported on matter ; 
they la arrived at the conclusion that a 
recommend the scheme in its present form, plans 
not being considered sufficiently exhaustive, nor do they 
Goraves Sepeodionan, tigmthe athp MAMI, hep express 
to cover e iture. the ot ° express 
the opinion that there are no special technical difficulties 
in the way of the plan some day being realised, but they 
do not consider that Sweden has any special interest in its 
consummation, unless the Great Belt and the Little Belt, 
between the i of Sealand and Fuhnen, and Fuhnen 
and Jutland, are tunnelled.or-bridged over, where 
Sweden would obtain a through railway connection wi 
the Continent of Europe. 


NOTICES OF MEETINGS. 


Tue British FounpryMen’s Association: Lanca- 
SHIRE Brancn.—Saturday, February |}, at 4 p.m., in 
the College of Technology, Manchester. Mr. H. P. 
Howden, B.8c., of Stockport, will give a paper on “ Our 





Deficiencies in Treatment of the Foundry : Suggested 
Cause and Remedy.” 
Tue Socrety or EnGIngeers (INCORPORATED).— 


Monday, February 3, at 5.30 p.m., in the Apartments 
of the Geological Society, Burlington House, Piccadilly, 
W. Mr. W. B. Esson (president 1918) will present the 

remiums awarded for papers published in the Journal 

uring 1918. Mr. W. Noble Twelvetrees, the president for 
1919, will then deliver his Presidential Address, including 
a review of the Development of British Concrete Ship- 
building 


Tue ROntcen Socrmry.—Tuesday, February 4, at 
8.15 p.m., at the Royal Society of Arts, 18, John-street, 
Strand, W.C. A paper will be read by Mr. F. Hernaman- 
Johnson, M.D., Hon. Captain R.A.M.C., on “ Protection 
in Diagnostic Work: A Consideration of the Effects of 
Scattered Rays and Secondary Rays.” Lieutenant W. 
Makower, M.A., D.Sc., will describe and exhibit a 
Langmuir exhaust pump. 

Tue Instrrvtion or Exvectricat ENGInerrs: Sours 
MIDLAND CENTRE.—Wednesday, February 5, at 7 p.m., 
atthe University, Edmund -street, Birmingham, when Mr. 
A. P. M. Fleming, M.LE.E., O.B.E., will read his paper 
entitled “‘ Planning a Work’s Research Organisation.’ 

Tue Roya Society or Arts.—Wednesday afternoon, 
ay 5, a paper on “The Removal of the Residual 
Fibres from ton Seed and their Value for Non- 
Textile Purposes,” will be read by Mr. Edward Carstensen 
de Segundo, A.M.I.C.E., M.I.Mech.E., M.1.E.E. The 
chair will be taken at 4.30 p.m. by Lord Lamington, 
G.C.M.G., G.C.LE. 


Tue IwnstrrvTion or AvuTomosirge ENGINEERS.— 
Wednesday, February 5, at 8 p.m., at the Royal Societ 
of Arts, John-street, Adelphi, W.C., when Mr. G. D. 
Leechman will read a paper on “ Efficient Inventions : 
With Special Reference to Patents Affected by the War.” 


Tue Liverroot Enoineerine Socrery.—Wednesday, 
February 5, at 8 p.m., at the Royal Institution, Colquitt- 
street, when a paper will be read by Mr. E. A. Atkins, 
A.M.I.Mech.E., entitled “ Electric and Oxy-Acetylene 
Welds, and their Defects as revealed by the Dheceseape.”" 


Tae Royat Iwnstirvtion or Great Briramn.— 
Friday, February 7, at 5.30 p.m., a discourse will be 
delivered by Poolessne J.G. Adami, F.R.8. The subject 
will be “‘ Medical Research in its Relationshi 
War.” Afternoon lectures at 3 
February 4, Professor J. T. MacGregor Morris, M.1.E.E., 
M.R.L., on By | of Electric Arcs and their Applica- 
tions”’ (Lecture I); Thursday, February 6, Dr. W. 
Wilson, M.B., C.M., F.R.A.8., on “The Movements of 
the Sun, Earth and Moon” (Lecture I); Saturday, 
February 8, Professor Hugh Percy Allen, M.A., Mus.Doc., 
on “ Bach’s Use of the Orchestra in His Works. (2) 'The 
Overtures"’ (Lecture II). (With musical illustrations.) 


to the 
.m. :—Tuesday, 


Roya Navy—Orpnance Artiricen Branch AnD 
Armovurer Brancu.—The Admiralty having had under 
consideration the re of the Armament Personnel 

ittee as reg ranks and rati for the care 
and maintenance of the gun armament, have decided to 
establish a new branch, to be called the Ordnance 
Artificer Branch, to undertake the work at present 
performed by the Armourer Branch and the turret 
engine-room artificers. In order to provide a nucleus 
of experienced men for the Ordnance Artificer Branch, 
engine-room artificers with previous experience of turret 
machinery and armourer rati will be permitted to 
transfer to the new branch subject to the fulfilment of 
certain required conditions. tailed instructions as 
to the conditions of service method of transfer, &., will 








be issued immediately to the fleet. The rates of pay for 
men of the new branch will be as follows :— 
Daily 7. 
a. ad. 
Chief ordnance artificer, lst class 7 aa 
” ” ” 2nd c 7 5 
Ordnance artificer, Ist class ... 6 il 
” ” 2nd class ... 6 5 
# ne Srd class ... ES 
” ” 4th class . eee 5 ll 
The above ratings will have the status of chief petty 
officer. The f i i 


iate improvements have 
been sanctioned for the Armourer Branch pending the 
fulfilment of the necessary conditions for transfer to the 
Ordnance Artificer Branch. Rates of pay :— 


Daily Rate. 

a ¢@ 
Probationary armourer’s crew 3.6 63 
Armourer’s crew sue eo 4 6 
Armourer’s mate 4 9 
Armourer eas oes 5 3 
Armourer, over three years 5 6 
Chief armourer ... one _ 6 60 
Chief armourer, over three years 6 3 
Chief armourer, over six years 6 6 


Pa t of these rates will take effect from October 1, 
1918. Armourer’s crew with less than one year’s service, 
and under the age of 21, will be transferred to pro- 
bationary armourer’s crew. us: Probationary 
armourers’ crews will be leading rates ; other armourers’ 





crews and armourer’s mates will be petty officers. 
Uniform : Armourer ratings other than chief armourers 
will in future be dressed in Class 111 kit. 
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DOUBLE-REDUCTION GEARED TURBINES FOR SINGLE-SCREW STANDARD VESSELS. 
CONSTRUCTED BY THE PARSONS MARINE STEAM TURBINE COMPANY, LIMITED, WALLSEND-ON-TYNE. 
(For Description, see page 135.) 
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With a Two-Page Plate of the MONDEVILLE- 
COLOMBELLES IRON AND STEEL WORKS. 


43 on pipe friction, a mathematical relationship can’ 





never is fully turbulent, so that what Osborne 
Reynolds’ theory gives us is the temperature of the 
inner face of the non-turbulent film. This tempera- 
ture is considerably higher than that of the general 














































have copies for chance customers: therefore . : . 
who wish sure « Py >| mass of the circulating water. Thus in one of the 
each waste dhaebe sense an auien tp Aaa aul exceptionally careful iments of Mr. J. A. 


experimen: 

Smith* the conditions were a 6-ft. tube with a cross- 
section of 0-26 sq. in., surrounded by air-free steam 
at a temperature of 110 deg. and traversed by 
circulating water which entered at 67 deg. F. and 
left at 86 deg. F., so that its mean temperature was 
about 78deg. F. From Reynolds’ theory we 
find that the tem of the inner surface of the 
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of Meetings to take place during the 
present and next week will be found on page 143. 








FRIDAY, JANUARY 31, 1919. about 106 deg. F. (the steam being air free) we find 

Se se that in this case the convective resistance was 
responsible for fully one-quarter of the total heat- 
drop between tube an page cg water. It 
would hardly appear likely @ priori fore that 
the real law of heat transfer can be safely represented 
by a single term as Dr, Porter assumes. 

Again, the method by which he deduces his 
proposed law seems far from satisfactory. He 
assumes that whatever the thickness of the film or 
the velocity of flow, the ratio of these two is exactly 

i to the slope of the velocity curve at 
the wall of the tube. Some evidence as to the 
legitimacy of this assumption seems to be needed. 
Asa matter of fact, it is easy to show from 
dimensional reasoning, that the slope of the velocity 
curve at the tube wall is equal to the sum of a 

v f\" 

a (5) where e 
denotes the mean velocity of flow, d@ the 
diameter of the pipe, and f the film thickness, 
whilst C and y are constants to be determined by 
experiment. In effect Dr. Porter first assumes 
that one such term is sufficient to represent the 
facts (which is possibly legitimate) and then makes 
the further assumption that y is equal to — 1. 
No experimental evidence in support of this con- 
clusion is proffered, and failing confirmation in this 
way, his theory of heat transfer ceases to be 
rational, and his formule become merely 
empirical in character, trustworthy at best 
within only a limited range of conditions. It is, 
however, easy to see that the ratio of the film 
thickness to the diameter of the tube is equal to 


m . 
ala] , where A and m are constants to be 


determined by experiment, whilst » denotes the vis- 
density of the fluid. This conclusion 





THE LAWS OF HEAT TRANSFER. 
WE complete in our present issue our reprint of a 
suggestive paper* by Dr. A. W. Porter, F.R.S., which 
was recently read before the Institution of Engi- 
neers and Shipbuilders in Scotland. This paper deals 
with the laws of heat transfer between a tube and a 
fluid flowing through it and by means of an ingenious 
alignment chart the author has greatly simplified the 
practical application of his theory. It seems to us, 
however, that both on the experimental and 
theoretical sides Dr. Porter’s conclusions should be 
received with some caution. To take some of the 
theoretical points first, the author is, we think, 
going too far in asserting that the governing factor 
in the transfer of heat between metal and fluid 
is the thickness of the thin layer of non-turbulent 
water which slides in contact with the inner wall 
of a condenser tube. Unquestionably the low 
conductivity of this film does play a large part in 
obstructing the passage of heat to the circulating 
water, but the temperature of the inner surface of 
this film is materially higher than the average 
temperature of the turbulent core it encloses, and 
thus a considerable fraction of the total temperature- 
drop between metal and water occurs beyond the 
limits of the film, being due to what may perhaps 
called the convective resistance of the water 
the heat flow. The theory of this convective 
resistance to heat transfer is due to Osborne 
Reynolds, who had a truly astonishing insight 
into the physical mechanism responsible for natural 
phenomena as we actually observe them. 

’ reasoning may be put in the following 
form. Let us neglect for the moment the existence 
of the thin film of non-turbulent fluid which slides 
along the inner surface of a condenser tube. In 
the absence of this film the flow is wholly turbulent, 
and thus a particle of the fluid which at one instant 
is at the centre of the tube where its momentum is, 
say, mv, and its temperature f, is at the next 
moment hurled against the wall of the tube, where 
it is brought to rest; or, in other words, acquires 
the momentum of the wall, which is zero. 

At the same time it acquires also the temperature 
of the wall. To simplify matters we may suppose 
the wall to be colder than the fluid, and then it will 
be seen that heat is transferred to the wall in exactly 
the same way as momentum is, and the rate at 
which the difference of temperature is destroyed is 
proportionately exactly the same as the rate at 
which momentum is d The latter is 
measured by the loss of head in the length of pipe 
considered, and as this is known from experiments 
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with in condenser practice, and thus Mr. Webster's 
results so far as the steam side of the tubes is 
concerned throw little, if any, light on the pheno- 
mena occurring on the steam side of actual con- 


‘ densers. As regards the water side, the omission to 


determine the temperature gradient along the tube 
greatly diminishes the value of his observations. 
In any case, his wall temperatures were uniformly 
very much higher than is the case with condensers, 
and in fact in some instances a to have been 
so high that air was liberated in. the film, thus 
bl the surface. For example, the results 
of Webster’s experiment No. 57 appear to be non- 
conformable with his results ‘with higher velocities 
of flow, and to a lesser degree similar discrepancies 
are to be found in the results recorded in other cases 
of low velocities. 

Next, in reducing Webster’s experiments, Dr. 
Porter has assumed that the viscosity appearing in 
his formula is that of the water at its average tem- 
perature. This procedure seems far from legitimate. 
The viscosity here in question must certainly be 
that of the non-turbulent film, probably at its inner 
surface, which was in many of Webster’s experiments 
some tens of degrees higher than the mean tempera- 
ture of the water. Since at freezing-point the 
viscosity is about six times as high as at boiling- 
point, the difference is considerable, even although 
the viscosity may only appear in the formula as a 
fractional power. It will thus be somewhat remark- 
able if Dr. Porter’s formula proves really applicable 
to condenser practice; a result which, if found to 
hold, would apparently be due to a fortuitous 
balancing of a number of different errors. 

The data for such a comparison as yet hardly 
exist, but Professor L. Loeb* has published a number 
of observations which do admit of a test of the 
formula as applied to feed heaters which are 
operated in conditions more analogous to those in 
Webster’s experiments than are surface condensers. 
Loeb determined the temperature gradient for a 
20-ft. tube, 0-655-in. in internal diameter, traversed 
by water flowing at about 4 ft. a second. The other 
side of the tube was exposed to steam at a tempera- 
ture of 228 deg. F. In this tube, at a point where 
the mean water temperature was 55-6 deg: F., the 
temperature gradient expressed in foot-Fahrenheit 
units was 10-35, whilst at a-point where the mean 
water temperature was 93-8 deg. F. the gradient 
was 8°75. The flow of water was 2,099 Ib. per 
hour, so that the rates of heat transmission at the 
two points considered were respectively about 
126,700 British thermal units and 107,100 British 
thermal units per square foot per hour. From 
Dr. Porter’s diagram the coefficient of transmission 
from tube to water appears to be about 1,020 at the 
first point and 1,460 at the second. The corre- 
sponding drops of temperature are thus 124-2 deg. F. 
and 73+3 deg. F. respectively, giving 179-8 deg. F. 
and 167-1 deg. F. as the corresponding wall tempera- 
tures. Hence the computed wall temperature is 


considerably lower at point 2 than at point 1. This | "8 


is, of course, impossible, as the temperature must 
be higher at point 2 than at point No. 1. It would 
seem, therefore, that even for feed-heater conditions 
it will be to exercise considerable caution 
in making use of Dr. Porter's ingenious diagram. 
The probably arises in the main, 
from the fact that the formula proposed is not 
really rational, as has been pointed out above, 
but it may to some extent be due to the 
inadequacy of Webster's experiments. In any future 
repetition of them the total rise of temperature 
should be kept as small as possible, and the difference 
between tube tem: and water temperature 
should also be low. Under these conditions the 
difficulties involved in choosing the proper value for 
the viscosity will be greatly ciminished. Even so, 
however, experiments on heat tzansfer will only give 
the film thickness in terms of the specific con- 
ductivity of the water. This constant is very far 
from well established. It is not even known with 
certainty whether the conductivity increases or 
diminishes with temperature. With most liquids 
there is an increase of ity with rise of 
temperature, but water is a complex body consisting 
at ordinary temperatures of a solution of ice 
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molecules in true water molecules, and hence Lees’ 
result that the conductivity diminished with rise of 
temperature is not to be lightly set aside. In view 
of the difficulty of ing the thermal - 
ductivity of liquids, it may well be that the thickness 
of the non-turbulent film may be more satisfactorily 
deduced from observations on pipe friction from 
our knowledge of the physical character of turbu- 
lence. : / 

In general outline it may be d that 
turbulence originates in a passion for /equality 
amongst the particles of water tra @ pipe. 
In capillary tubes, and indeed in | tubes, 
when the velocity is sufficiently low, the 


w is non- 
turbulent, and those privileged m which 
occupy the centre of the tube advance 50 per cent. 


faster than the average of their fellows. There is, 
however, another type of efflux of fluids, in which 
the mass moves as a whole. Thus a vortex ring (as 
Osborne Reynolds showed in the beautiful experi- 
ments exhibited to the Royal Institution in 1893) 
may be shot bodily through a large mass of fluid 
and experiences in its passage very little resistance. 
Turbulent flow in a pipe results from an endeavour 
on the part of the molecules of the fluid to establish 
a succession of vortex rings and to effect the flow 
in this fashion. Were the environment of the fluid 
and its own physical characteristics other than they 
actually are the result would be a delightfully easy 
progress through the tube. No sooner is a ring 
organised, however, than it is brought up against 
the hard facts of its surroundings. Instead of pro- 
gressing steadily and uniformly as a complete 
organism, such of its constituent particles as are 
brought into contact with the tube wall find their 
progress arrested, with the result that the con- 
stitution of the ring is destroyed. Incapable of 
learning by experience, the insurgent water particles 
immediately make another attempt to realise their 
levelling aspirations, but the new vortex ring is 
destroyed just as its predecessor was, and the net 
result of this effort to establish a uniform rate of 
advancement for the mass as a whole is that the 
average progress made is much less than in the 
condition of linear flow, with its wide inequalities 
between favoured and restrained particles. More- 
over, such as is made is effected with a 
much larger expenditure of energy. 

The size of the vortex rings which it is attempted 
to form is determined by the effective size of the pipe. 
Hence with a pipe of large bore fewer can be accom- 
modated within a given length. The loss of head is 
proportional to the number of vortex rings originated, 
and hence this loss of head should, other things 
being equal, vary nearly inversely as the diameter 
of the pipe. This is a well-known characteristic of 
turbulent flow, for which such considerations as the 
foregoing supply a physical explanation. 

It would seem quite possible to work out on this 
basis from the recorded observations on pipe frigtion, 
the thickness of the non-turbulent film, d- 
ing to different conditions of flow, and we hope 
to return to this subject on some future occasion. 





THE DEVELOPMENT OF THE VALLEY 
OF THE WHITE NILE. 

THE geographical exploration of the basin of the 
Upper Nile has frequently been interrupted by 
wars, sometimes of local origin, sometimes by the 
absorption of European energies in struggles nearer 
home. But with the return of more favourable 
conditions, this alluring investigation has always 
been prosecuted with new vigour, arousing the 
enthusiasm of the geographer, the enterprise of the 
engineer, and perhaps the jealousies of politicians. 
It is not surprising, therefore, to find, only a few 
days after the signing of the armistice, that signal 
for the resumption of industrial activity, that plans* 
for attacking the White Nile in its remote equatorial 
home and for utilising its waters almost at its source 
should be submitted to the members of the Cairo 
Geographical Society by Sir William Willcocks, 
who has been so long and so worthily connected 
with tian reservoir projects and is now director 
of the irrigation scheme. It is a far cry 


* The Sudd region of the White Nile and the Harness- 
ing of its Waters. By Sir William Willcocks, K.C.M.G., 








and Mr. John Wells, Managing neer 
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from Cairo in the north to the Congo State and the 
Uganda Protectorate in the south, .and it, i 

a. vivid and trained imagination to perceive and 
follow the consequences of an interference with 
@ water course that over so great an extent has 
served its purpose through untold ages. To control 
the effects and to furnish efficient safeguards through 
the thousands of miles that the stream pursues its 
meandering course on its long journey to the coast, 
require a profound confidence in the deductions from 
engineering theory and experience, no less than a 
happy assurance in the powers of mechanical science 
to provide the necessary protective measures, For 
—as Sir William reminded his audience—to' those 
who daily experienced the beneficent services ren- 
dered by its waters, “ The Nile is no ordinary river, 
and works for controlling it and disposing of its 
waters are no ordinary works. The Nile is Egypt 
and Egypt is the Nile. To dispose of the waters 
of the Nile is to dispose of the land of Egypt. 
Deprive a feddan of our land of its irrigation and 
it differs little from the desert.” 

We, from our position of greater detachment. and 
less familiarity, need still more pertinently to be 
reminded, both of the beneficial action of the 
periodic fluctuations and of the conditions, which 
by imposing limitations on the extent of those 
oscillations, ensure their favourable action. In the 
Nile regimen, on which the life of Egypt is dependent, 
there is apparent a combination of factors, so 
adjusted or synchronised that they have never 
permitted a disaster of such a magnitude as to 
compass, either in excess or defect, the general 
extinction of life on its banks. The annual move- 
ment seems to be dependent on a nice balancing of 
the actions of the opposing agencies, that wears the 
aspect of a cosmical stability. We might regard 
the whole scheme as an automatic regulative 
system, and in the absence of a complete knowledge 
of the intimate workings of the complex of agencies 
that co-operate in this regulation, an enormous 
responsibility is accepted by those, who propose 
measures that might disturb an equilibrium that has 
demonstrated its competency in the history of 
many thousands of years. 

The distinctive features of the Nile River itself 
which it is necessary to grasp clearly, can be summed 
up under three heads: (1) A heavy localised rain- 
fall’; (2) general aridity in the basin; and (3) a 
valley of low slope ; the practical effect of the latter 
has been the least considered. This importance 
will be better estimated if it is remembered that 
from Gondokoro northwards for 1,000 miles, which 
includes the district now under consideration, the 
river falls only 180 ft., or at the average rate of 2 in. 
per mile. The flattest portion of the Nile Valley 
is that between the mouth of the Sobat and Khar- 
toum, the fall of the river at low stage being only 
26 ft. in a distance of 515 miles, or about 4 in. per 
mile. When the Blue Nile has risen 26 ft., the 
water of the White Nile is held up. This ponding 
of the White Nile robs the lower reaches of the 
river of all supply from the equatorial slopes so long 
as the Blue Nile maintains its height, and this 
corresponds to a discharge of 180,000 cub. ft. per 
second. cag hs! gang» Agueeainge sade 
own valley, forming a possible reserve supply 
which drains off in November and December, when 
the level of the Blue Nile has fallen. It might be 
anticipated that as the southern portion of the 
White Nile carries the July-November rainfall from 
the Wadelai and Gondokoro watershed, this would 
be available when the Blue Nile water became 
scanty. But little of this water ever reaches the 
portion of the White Nile, now considered, for as the 
level of the Bahr el Gebel rises, the plains of the 
valley are flooded and the discharge into Lake No 
hardly varies throughout the year. What pro- 
portion the river carries is uncertain, but the aim 
of the engineering problem must be to get a large 
proportion of this water, together with that carried 
by the tributaries the Zaref and the Ghazel, into 
the White Nile south of Fashoda. . 

The extent of the cely. two possible sources of 

its lower course 
must be clearly apprehended. 
drawn from the Abyssinian in which may 


be included the waters of the Atbara and its tribu- 
taries, is so considerable as to give a maximum 





Jan. 31, 1919. ] 


ENGINEERING. 


meas 147 











volume to the Nile about Berber. Thence onward 
the. volume is diminished by evaporation, seepage, 
and the demands for irrigation purposes. Probably 
this source may be regarded as exhausted, so far 
as large supplies for agriculture are concerned. 
With the imperative and continuous appeal for 
water, not only from Egypt, but from the new 
Sudan, a huge territory growing daily in importance, 
those interested turned eagerly to the more southern 
supply, and eyed with impatience the miserable 
driblet of some 12,000 cub. ft. per second that passed 
the portals of Lake No. Large quantities of water 
come down from Murchison Falls, from Gondokoro, 
and even from Tawfikia. These supplies come down 
at different times of the year and are more welcome 
on that account. They may be compared to periodic 
waves arriving in different phase, the algebraical 
sum of whose ordinates gives rise to,a flattened 
and more manageable curve. Such possibilities 
make the hindrances and the obstructions the more 
annoying. The cause of the loss is mainly to be 
traced to local topographical conditions. The 
river flows in a very shallow valley: its waters 
overflow its banks readily and find their way into 
low depressions from which there is no return, or only 
a very partial one. Sir William’s words are 
emphatic: “We had known that the Gebel was 
deltaic and commanded its own valley, but we now 
learnt that the valley was deltaic and commanded 
the face of the earth. On the right bank, up- 
stream, or south of the Maya Tawila, north of 
Hillet Nuer, there was no limit to the distance the 
overflow could travel. The flat plain stretched 
away north-eastwards, and the waters could flow 
for years without stopping. North, or down-stream 
of Maya Tawila, it was the left bank on which there 
was no limit to the overflow.’’ Large lagoons are 
naturally formed in such a country, wherein growths 
of papyrus and marsh vegetation flourish. Such a 
marsh-grown valley not only absorbs the rainfall, 
but the growth of marsh plants takes a heavy toll 
on the water that flows out of the main stream, 
and the dry winds of the Sudan evaporate enormous 
quantities. The generous supply discharged from 
Gondokoro never gets afair chance. Again quoting 
Sir William: ‘“‘ When we stood on the roof of the 
steersman shelter on the ‘ Gedia,’ it seemed as if 
the whole supply of the White Nile was coming from 
the Sobat, and that the Lake Albert Nile had been 
nearly wiped out. We had expected to find the 
Gebel for once asserting itself, but it was the same 
dead dog it had always been. . We found 
the levels of the Gebel everywhere higher than they 
had been in the height of any flood since they were 
erected, but the river was hopeless. This great 
deltaic stream fed by the equatorial lakes and 
discharging 2,000 cub. m. above Mongalla, and 
covering about 100,000 sq. km. with water, was 
adding its feeble quota of 300 cub. m. or 400 cub. m. 
per second, while the Zaref was throwing its water 
clean across its channel as though it were discharging 
into a lake.” The work and capability of the Sudd 
as an obstructive factor also deserves attention 
“owing to the densely-packed papyrus, floating 
weeds, water grasses and obstructions by sub- 
merged banks, the water in the overflows is nowhere 
horizontal, but keeps at a slope. Even when 
flowing away from the river into space, and many 
metres deep, there is no such thing as a horizontal 
water surface in the marshes. The water is every- 
where on a slope as though it were congealed. All 
the water plants and tall grasses were growing 
happily in 4m. or 5m. of water. Dredged material, 
thrown up as spoil, was soon covered with a dense 
growth of vegetation.” Evidently there is waste 
water and plenty of it, but the picture is not 
encouraging. Nevertheless, it presents the only 
practical plan to be worked in this district, for it 
may be regarded as an axiom, that the only projects 
worth considering are those which utilise the water 
being wasted, and that add to the discharge of the 
river in winter and summer, without withdrawing 
anything from the volume already available. 

To the difficulties that the physical conditions 
present to the prosecution of any irrigation scheme 
must be added the inconveniences arising from the 
distance which separates the scene from the centres 
of labour and extensive power plant, and these 
disadvantages are further augmented by the 





jealousies and opposition of the riparian owners 
and tribes on the upper reaches, involving problems 
of both political and economic im These 
considerations dispose of a tolerably simple solution 
which might be effected by the construction of 
reservoirs in the trough of the Nile Valley, that 
would possess the advantage of storing water for 
summer use and helping to shorten the duration of 
high floods. The waste of winter water would be 
considerable, a point regarded as of small importance 
where there was apparently a superabundance. 
The drowning out of the trough of the White Nile 
was viewed with some compunction, but it was 
thought that few hardships would be entailed as 
the country was undeveloped and the withering 
hand of the Dervish domination still lay heavy on 
the population. Neither conjecture was justified. 
Economically the plan was unsound, for it was 
based on the assumption that the demand by the 
Sudan on the winter excess supply would be small. 
It is now known, however, that the winter irrigation 
of cotton, cereals and leguminous crops would 























demand a greater expenditure of water than is 
required for the dry crops in the Delta during June 
and July. Politically, the scheme is not without 
its objections. It might very well happen that as 
land in the Sudan became more valuable, the Govern- 
ment would not only raise objections to the valley 
of the White Nile being sacrificed to provide Egypt 
with water, but might demand excessive compen- 
sation for its abstraction. Time, too, is fighting 
on the side of the Sudan. Signs of prosperity can 
be seen along the Valley ; large herds of cattle and 
growing stretches of cultivation testify to its pro- 
gress, and to these signs is coupled the determined 
opposition the Sudan officers offer to any proposition 
that involves the drowning of the White Nile Valley. 

There is no need to dwell on other conditions 
that have to be overcome or on complications that 
would arise if ill-considered interference with the 
waterways were allowed to imperil the safety of 
completed schemes. It is a problem of no ordinary 
magnitude that Sir W. Willcocks has to attack, 
but if the task is heavy, so a successful achievement 
brings a rich reward. The productiveness of a 
feddan of land on the White Nile or in the Delta 
is known with great approximation, also the amount 
of water necessary to irrigate a cotton, rice or cereal 
crop, and therefore the monetary value of the total 
number of feddans that will be rendered fertile by 
the addition of a cubic metre per second to the 
volume of the White Nile, is known with an accuracy 
hardly less than that of the multiplication table 
itself. An-additional discharge of 100 cub. m. per 
second at Malakal is computed to have the capitalised 
value of 16,000,0001.E. 

We have no doubt but that this calculation has 
‘been made as accurately as possible, and that the 
result is based on experience as well as on arithmetic. 
But the boon that English science brings to this 
neglected country does not end here. From another 
point of view these figures sink into insignificance, 





for Mr. John Wells, who is a joint author of the 
paper we are summarising, and is responsible for 
the information referring to fuel, power and mechani- 
cal operations, points out that the experiments at 
Shubra have shown how to obtain power from the 
dense and luxuriant, vegetation of this region, at 
a cost which will bear comparison with any fuel 
supply in the world. The important point, of course, 
is that by utilising vegetable refuse as fuel, there is 
no exhaustion of supply as in the case of coal and 
oil fuel. These sources of power are irreplaceable, 
and we see them gradually diminish with alarm and 
consternation. But in the Sudd region there are 
thousands of waste acres on which to sow, or from 
which to collect, the fast-growing leguminous and 
giant weeds of the tropics, The renewal of material, 
and consequently of power, is constantly assured. 
The Sudan grows its own power. Of course, to 

alcohol from wood and sawmill refuse is 
no new thing, but the development of the immense 
potentialities of vegetable refuse as fuel, with the 
demonstration of the simplicity of the apparatus to 
produce gas, is a work of very great importance to 
humanity. For the process is available wherever 
vegetation is prolific and waste products result. 
A new era dawns on the back and distant lands of 
Africa and in our great colonial dependencies. We 
have not the details describing the method of manu- 
facture of the gas, nor have we the means of discus- 
sing its efficiency, but it is asserted that anything 
from leaves to twigs, dead flowers to branch wood, 
give satisfactory results, providing the gas producers 
are correctly proportioned, and, further, between the 
best and the worst there is very little difference in 
actual practical results. A year ago, not a single gas 
engine was running on gas produced from vegetable 
fuel. To-day this same fuel is the motive power in 
350 plants, and dozens of flour mills that were shut 
down owing to the high price of coal are now reopened 
and in active operation. Not a bad outcome for 
a year of war, when the nation’s thoughts and ener- 
gies were absorbed by cares for its own preservation. 
Surely it may be submitted that the aid and watch- 
fulness given without stint to enable primitive 
nations to work out their own salvation justify our 
interference in their political and social conduct, 
and not only warrant, but possibly explain, our 
plans for promoting colonisation. With the cer- 
tainty that every acre of land produces normally all 
the fuel required for its irrigation and drainage a 
new world of hope and freedom is unrolling iteelf 
before the wondering eyes of the harassed agricul- 
turist. 

The question of fuel contributed not a little to the 
abandonment in 1912 of the scheme of drowning 
out the valley of the White Nile, which, as we have 
seen, was contemplated as afiording a possible 
source of supply. To-day the prospect of abundant 
and cheap power, permitting pumping to be carried 
on economically, offers alternative plans, which 
may have to be settled by the cost of dredging or 
by the expectation of deriving the quickest possible 
return on capital and expenditure. From a com- 
mercial point of view the opening up and clearing 
of the existing Zaref channel from the new, or 
Dupuis cut offers the most feasible plan of utilising 
the existing waterway of the Gebel, a valuable 
asset, by which can be returned to the Nile some of 
the 580 cub, m. per second, that escapes annually 
from the water coming from the Lake Albert Nile. 

The great overflows of the Gebel are well above 
the country, and the water flows away from the 
river, but the dense weeds and grasses confine the 
water as in a reservoir. The river being higher than 
this reservoir, the water can only return to the river 
by artificially lowering the water surface. This can 
be very effectively done at two sites, “The first 


and most effective place is a point 7 km. down 
stream of the new cut from which a feeder can be 
taken to km. 270 of the Zaref River (see map). 
In the time of low supply the Gebel is 1m. higher 
than the Zaref, and it could have its water surface 
lowered 1 m. by. allowing the discharge of the 
dredged Zaref to be increased by 160 cub, m. per 
second. Assuming 70 cubic m. per second as the 
mean low water supply of the Zaref, we should need 
a channel capable of carrying 230 cub. m. per second, 
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The 8 pm of water along the course ms 
the Gebel to Buffalo Cape are so great that probably 
the whole 160 cub. m. per second would be returned 
to the river by gravitation, and subsequently would 
be disc into the White Nile. The quantity 
at command could, however, be made far greater 
by a system of reservoirs, which it is proposed to 
construct as indicated on the map, on the right 
bank of the Zaref River, in the triangle between 
the two rivers as far as Mayah Tawilah, and on the 
left bank of the Gebel from this station to Hillet 
Nuer. This system of reservoirs is a fundamental 
part of the scheme. They consist of low banks, 
20 km. apart, all en the flow of the swamps 
from the Gebel to the Zaref. “The dredgers would 
dig channels just wide enough and deep enough to 
ensure their own flotation, and throw up low wide 
banks. These banks would be immediately covered 
with the densest growth of weeds and grasses, and 
help to maintain the water of the swamps on the 
slope. The final banks would be broad banks, 
4 m. high, and would ensure there being no wastage. 
The water would enter the Zaref by 50 inlets of the 
cheapest and handiest pattern in use anywhere.” 
When the reservoir capacity of this portion of the 
river proved insufficient, it would be possible to con- 
tinue the plan upstream near the junction of the Awai 
River with the Gebel. The scheme is apparently 
simple and capable of extension, but such additions 
belong rather to the task of the future than to the 
attainment of the present enterprise. The point to 
note is that the whole scheme is tentative, and that 
the supply of water will be continually increased 
as the works proceed. “The day the 8 km. of the 
new we men - Gebel to km. 270 of the Zaref 
were made capable of carrying, say, 100 cub. m. per 
second, the half of this dekugs would be added 
to the volume of the White Nile in summer. In the 
meantime, however, the improvement of the Zaref 
from head to tail would be in hand, and as the 
channel was gradually brought to shape, the addi- 
tional discharge would be increased from 50 to 
100 cub. m. per second. If we found that by with 
drawing 100 cub. m. per second from the Gebel, 
and increasing the discharge of the Zaref from 
70 to 170 cub. m. per second, we had in no way 
affected the quota of the Gebel at its tail, we should 
increase the section of the 8 km. of new channel to 
enable it to carry 160 cub. m. per second. In this 
way we should know exactly where to stop drawing 
in the Gebel at the head of the new cut.” 

Taking into account the far-reaching character 
of the scheme, the estimated cost is not large. 
The figures, however, should be received with some 
reserve, for post-war costs of labour and of machinery 
are quite doubtful factors. We live in a world that 
is abnormal, and ceived notions as to cost of 
doing work had best be i With these reser- 
vations, it is calculated that the cost of discharging 
160 cub. m. per second into the White Nile during 
180 days id amount to 2,185,0007; if the supply 
were increased to 210 cub. m. the estimate would 
be one million higher, and, finally, 310 cub. m. per 
second, for half the year, would require nearly 
5,000,0001. These estimates indicate that for the 
first comparative moderate contribution the cost 
would be 9002. per million cub. m. net, and for the 
larger projects 1,000%. per million cub. m. All 
sums are reckoned in currency. 

Alternative or additional have been con- 
sidered. For example, it is possible to turn the 
ata No yy @ reservoir, 2,800 square km. 

extent, le of delivering vitation 
2,800,000,000 cub. m. of water. hPa 
would, in addition, furnish 9,000 h.p., available 
throughout the year. At the same time a very 
considerable area would be withdrawn from the 
possibilities of subsequent cultivation. Taking 
into account that such a scheme would necessitate 
the deepening of the Gebel River from Lake No to 
the Sobat mouth, the total cost of the works amounts 
to 2,300,0002, or 8001 per million cub. m. net. 


and 

that are at too low a level to permit the 
water returning to the river by gravitation. Pro- 
bably 100 cub. m. per second be obtained by 
lifting the water through a height of 1-5 m. in the 
- @verage. The idea of draining areas of swamps and 


project, 





restoring lost water for the benefit of Egypt and the 
Sudan is not only a fi proposal, but is 
well within the limits of commercial engineering. 
This plan, unlike that of creating huge reservoirs, 
has the additional advantage of bringing more 
land under cultivation, for the area cleared will be 
a valuable asset, and the after crops would go far 
to cover the whole cost of lifting the water. The 
approximate horse-power required would be 7,000, 
and, with the use of vegetable matter as fuel, the 
cost of supplying this power is not prohibitive. 
It is estimated that 14 sets of engines and pum 
of 500 h.p. would be required, and that these could 
be supplied at a cost of 235,0001. Other subsidiary 
charges swell the capital outlay to 325,000/., and 
the capitalisation of this sum implies a total outlay 
of about 1,500,000/., or, in other words, the cost of 
discharging 1,000,000 cub. m. net would be 1,000/. 
With pumps established on the banks of the stream, 
worked by fuel drawn from the fields themselves, 
it is claimed to be possible to add half a million 
feddans to the cotton area of the world. The banks 
of the White Nile will be the Egyptian cotton plan- 
tation of the Sudan, and not its derelict province. 

With such an outlook in the near future, the bene- 
ficial effect of the waste waters.of the Sudd region 
is not exhausted. The kindly results extend down 
to the Aswan reservoir and beyond. Sir William 
Willcocks and his coadjutors are to be congratulated 
on developing a scheme whose advantages are 
world-wide. The cost may seem large, and the 
time of execution long, but if the expenditure were 
greater it would be fully warranted. This is no 
scheme developed in the interests of capitalism by 
exploiting the proletariat, though “the special 
pleadings of interested men or the meaningless 
statements of ignorant ones” may succeed in dis- 
torting the proposal and giving a sinister aspect 
to what is conceived in the best interests of humanity. 
The population of the world, notwithstanding wars, 
pestilence and famine, is increasing more rapidly 
than the means of support, and since the surface of 
the globe is strictly limited, the recovery of waste 
areas and the more economic utilisation of those 
already under cultivation are projects to be en- 
couraged. 





INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of this Institution 
was held on Friday last, the 24th inst., at the 
Institution of Civil Engineers, Great George-street, 
Westminster, the president, Mr. Michael Longridge, 
occupying the chair. 


NOMINATION OF OFFICERS. 

The minutes of the previous meeting having 
been read, the president announced the list of retiring 
members of council, together with the names of those 
who had been nominated to fill the vacancies thus 
caused. Mr. Longridge stated that, in accordance 
with article No. 23 of the Articles of Association, 
the president, two vice-presidents, and seven 
members of council would retire at the ensuing 
annual general meeting. The list of those retiring 
was as follows: President, Mr. Michael Longridge ; 
vice-presidents, Mr. Henry Davey and Mr. Mark 
Robinson ; members of council: Dr. Arch. Barr, 
Sir A. Trevor Dawson, Mr. John Dewrance, Dr. 
Edward Hopkinson, M.P., Mr. W. H. Patchell, 
Mr. William Taylor, O.B.E., and Mr. Wilson 
Worsdell. The following gentlemen had, with their 
consent, been nominated by the council for election 
and re-election respectively. As president: Dr. 
Edward Hopkinson, M.P.; as vice-presidents: 
Messrs. Henry Davey and Mr. Mark Robinson, the 
retiring vice-presidents; as members of council: 
Messrs. John Dewrance, William H. Patchell, 
William Taylor, O.B.E., and Mr. William Worsdell, 
all retiring members. 

Further, the council had, with the consent of the 
nominees, nominated the following for election at 
the annual general meeting : As members of council : 
Professor W. E. Dalby, F.R.S., of London ; Messrs. 
Christopher W. James, of Leeds ; David E. Roberts, 
of Cardiff; G. R. Sharpley, of Lincoln; and the 

Hon. Lord Weir, of Glasgow. No names 
added by members present, the foregoing list 
the president said, constitute the ballot list 


it 


for the election of officers next February. It was 
further announced that on the opening of the ballot. 
104 candidates for membership of the Institution 
had been found to be duly elected. 


Exxgctric aNnD Oxy-AcETYLENE WELDING. 


Four papers were down for reading and discussion. 
The first was entitled “Electric Welding,” by 
Thomas T. Heaton, of Uxbridge, member. This 
paper was read in abstract by the author. The 
second paper, on ‘“‘ The Development of the Oxy- 


PS} Acetylene Welding and Cutting Industry in the 


United States,” by Mr. Henry Cave, of Hartford, 
Conn., was, in the absence of the author, taken as 
read. The third and fourth papers were both 
entitled ‘‘Oxy-Acetylene Welding,” and were 
respectively by Mr. J. H. Davies, of the Central 
Technical School, Leeds, and Mr. F. Hazledine, of 
the London and North-Western Railway Works, 
Crewe. The paper on “Electric Welding” and 
that on “Oxyacetylene Welding,” by Mr. Hazel- 
dine, we publish in full in the current issue, and in 
succeeding issues we shall publish in extenso the 
two other papers. 

Yr. R. 8. Kennedy, of the British Arc Welding 
Company, opened the discussion, remarking that 
personally he was concerned with electric welding. 
Before entering upon other questions, he directed 
attention to Fig. 10 of Mr. Heaton’s paper, illus- 
trating electric welding repairs to boilers. This 
illustration was described as the ‘“ Kjellberg 
System,” whereas it was the system employed by 
his company. Obviously there was some error, 
The work which had been carried out on a passenger 
liner, was done by his company in 1911, at which 
time, so far as he was aware, the Kjellberg process 
was not used in thiscountry. There was, apparently 
a further mistake in Figs. 11 and 12 of the paper. 
Fig. 11 illustrated certain work carried out by the 
speaker’s company on the Tees, and should have 
been ascribed to them. So also with Fig. 12, 
which showed a photograph of the speaker, standing 
near the King. The errors in question were doubt- 
less clerical, but he hoped they would be corrected 
when the paper appeared in the Proceedings. 
His company did not use the Kjellberg process, but 
worked on a different plan. 

Turning to the subject of the paper, temperature 
was, of course, the all-important thing in welding. 
His company used mainly the electric are process, 
but also employed the oxy-acetylene and oxy-coal 
gas processes; while each process had its own 
application, in each the temperature was the 
essential point. The electric-arc system had, of 
course, a considerably higher temperature than the 
oxy-acetylene or oxy-coal gas processes. In the 
case of the arc, the temperature could be varied by 
manipulation of the poles; there was a difference 
of temperature between the positive and negative 
poles. The poles required adjustment according to 
the nature and mass of the material, and it was 
necessary to get the hotter pole on the heavier 
mass. This was mostly the job. Mr. Kennedy 
recalled a case in which his company had enclosed 
diamonds in small discs, to make a saw for cutting 
stone, and in that case the poles were reversed. 
Metallic electrodes were used, and the small object 
being fused round the diamond was of less mass 
than the pencil. He believed that all who had 
anything to do with steel works, or even with the 
old filing work, would recognise the great importance 
of the temperature ; without the correct tempera- 
ture a weld could not be made. Mr. Heaton had 
referred to the enormous number of semi-skilled 
welders. Such men had done very useful work 
during the war, but welding called for very great 
skill on the part of the operator, and, in the speaker’s 
experience, while a passable welder might be turned 
out in four to six months, two years went to the 
making of a highly-skilled welder. The men would 
be improving all the time, after which they would 
have experience of the best way to carry out the 
various kinds of jobs. Mr. Heaton had observed 
that with the metallic electrode positive to the work 
and deposited, as it melted, on the negative electrode, 
which was the work, welds could be made upwards. 
Mr. Kennedy considered, however, that here, again, 
the question was purely one of temperature. The 





passage from one pole to the other was so smail that 
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there was, according to the speaker’s experience, no 
effect at all. It had been stated that matter was 
blown from one pole to the other. There was a 
certain amount of blowing in connection with the 
electric arc, but it was very slow, and could be 
detected with careful watching. His company 
had made use of the circumstance to get the metal 
into the right position, i.e., by training the men to 
work at a certain angle in order to utilise this slow 
blowing. In conclusion, he regarded Mr. Heaton’s 
observations as to the deleterious influence of 
sulphur and phosphorus as absolutely correct ; 
both were bad, but the phosphorus was the worse. 

Mr. O. I. Aiton, C.B.E., considered that the 
question of purity of the oxygen had been passed 
over somewhat lightly by the authors, but the purity 
of this gas had a great effect upon the amount of 
oxygen used, and the time taken in welding. The 
British Oxygen Company was reported to have 
guaranteed the purity of its oxygen up to 98-5 per 
cent. or 99-5 per cent. The speaker would be glad 
to know whether the authors of the papers could 
confirm that from personal investigation ; he himself 
felt distinctly doubtful about it. Again, acetylene 
generating plants were very often of a flimsy and 
primitive character, and although great trouble 
might be taken to secure economy in carrying out 
the welding, a large amount of labour was wasted 
in handling the carbide and making the acetylene, 
whilst, in many cases, much of the gas was lost in 
discharging unspent carbide in the sludge. The 
smell frequently associated with the plants was due 
to this cause. No mention had been made of the 
difference between, or the reason for, adding carbide 
to water or water to carbide ; the speaker, however, 
regarded the adding of carbide to water as infinitely 
preferable for welding. 

Turning to the subject of electric welding, it was 
necessary to have more than one plant and more than 
one system, and he himself used carbon arc welding, 
quasi-arc welding and acetylene welding for the 
different classes of work as they came in. He 
applied carbon arc welding to the heaviest class of 
work, such as welding flanges 1} in. to 2 in. thick on 
to a pipe #-in. thick. Much skill was needed to avoid 
destroying the pipe and yet to get the desired weld. 
With regard to the time taken to train a welder, 
a special type of man would have to be developed 
if it was necessary for a welder to have the know- 
ledge indicated by the authors. Even then, such a 
man would not be a commercial success, as he would 
want to secure a higher class of job. It was not a 
very difficult matter to train an oxy-acetylene 
welder, and, indeed, many women had been trained 
for this work. From the commercial standpoint 
it was unnecessary that men who were to be 
employed, say, on sheet metal work, should have an 
extensive knowledge of welding. In connection 
with the electric process, Mr. Aiton inquired whether 
the }-in. welds referred to were hamme In his 
own practice all the heavier welds were hammered, 
and he had found it decidedly necessary to anneal 
after welding. Reference had been made to the 
carbon arc welding of cast-iron, but he had never 
heard of success being attained in that direction ; 
the successful welds made in connection with the 
repair of ships in America were not made by carbon 
are welding. As to cutting with the carbon arc, 
he would ask whether this cutting was a commercial 
success. He utilised the carbon arc for a certain 
amount of cutting, but that was only when the 
intention was to weld in the neighbourhood, and 
the cutting was part of the welding process. He 
would not, however, compare the carbon are with 
the oxy-hydrogen process for cutting. Finally, he 
remarked that the quality of the steel was of the 
greatest importance, as was manifested during the 
last four. years. Shell discard would not weld. 

Mr: H. 8S: Rayner believed he could throw some 
light on the question of the purity of oxygen. His 
firm were large users of that-gas for the purpose of 
cutting plates—mostly thick plates—and the speaker 


had in consequence established a. very efficient 


testing department, in’ which an experiment had 
been run with two cylinders of oxygen, one having a 
purity of 97-5 per cent. and the other a purity of 
95. per cent. He could- not remember the exact 
difference in speed of cutting or the saving in the 
cost 3 the latter was certainly riot less than 30 per 





cent. Purity was an important question, which 
should not be lost sight of. With regard to the two 
processes of manufacturing the gas, the process 
most to be depended on was the dissociation of 
water. He had found the curve of purity in that 
case to be almost a straight line. In manufacturing 
oxygen from the air there was liability of variation 
from 97 per cent. to 95 per cent. ; a small percentage 
of nitrogen was inevitable. 

Mr. H. W. Wolton, the next speaker, referred to 
the subject of electric resistance welding, of which he 
was a large user. In his factory there were seven 
electric resistance welding machines, each with a 
capacity of 160 kw. These machines were used for 
the welding of steel foundation bands for solid rubber 
tyres. For this reason he was more particularly 
interested in electric welding. In relation to purity 
of metal, he might say that when, in 1915, his firm 
had started welding work the supply of steel was 
meet and of good analysis, the contents being as 

ollows :— 


Slicon... trace 
Phosphorus 0-041 

ulphur 0-020 
Manganese 0-470 
Carbon 0-170 


It would be seen that the metal was a good average. 
The percentage of breakages with that steel was 
from 0-5 per cent. to 1 per cent. of welds. It should 
be understood, of course, that the majority of the 
failures did not represent scrap steel, inasmuch as 
they were subsequently welded up. In September, 
1918, however, the percentage of scrap rose con- 
siderably with steel of the same class, but analysis 
showed that the phosphorus and sulphur contents 
were higher, t.e., phosphorus about 0-1 per cent. 
and sulphur about 0-08 per cent. Further analysis 
was made of this steel, to see if it contained other 
constituents, and copper was found to the extent 
of 0-15 per cent. to 0-30 per cent., and nickel in the 
proportion of 0-05 per cent. to 0-09 percent. When 
he stated that his firm had used some 200 tons of steel 
in welding these bands, it would be gathered that 
the question of impurities was serious. 

The speaker was much interested in the testing 
of welds, and he would like Mr. Strohmenger to 
make tests on his machine of the welding done by the 
speaker’s firm. The firm used hydraulic presses to 
test the bands before the latter left the works. The 
machines worked outwards against the internal 
diameter of the rim, in a direction opposite to that 
of the shell bander. A permanent stretch of about 
0-5 per cent. to 1 per cent. was put into the bands 
after welding. Thus a band with an internal 
circumference of 2,000 mm. would have a stretch 
of 20 mm. Some of the welds had been tested to 
destruction, and it was found that bands having a 
circumference of 2,200 mm. could be stretched to 
2,500 mm. before the weld broke. With regard to 
the fast and slow systems of resistance welding, 
Mr. Wolton considered the fast system far better 
for his work than the slow one. He had found the 
consumption of energy per weld rather higher than 
was stated by Mr. Heaton in connection with a steel 
tyre 34 in. by }in.,+.¢.,0-9 B.T.U. ; at the speaker’s 
factory the consumption was in the neighbourhood 
of 1-3 B.T.U. [Mr. Wolton at this point handed 
in for inspection a chart showing the number of 
welds per hour.] On an average, at his works, 
24 welds were effected per hour, and, in an 8-hour 
shift a man would get through about 170 welds. 
The machines had been wholly designed by the firm, 
and during the time they had been in use they had 
made over 500,000 steel bands. 

Mr. J. H. Newton, of the Brush Electrical 
Engineering Company, considered that electric and 
blowpipe welding had put at the disposal of the 
constructional engineer a method of great, almost 
revolutionary, power to increase efficiency and 
cheapen production. The peculiar value of the 
papers under discussion was that they pointed out 
the dangers to be avoided and at the same time 
showed the scope of the process and the state of 
development reached. The speaker's own ex- 
perience. had been chiefly with acetylene welding of 
small parts, such as aeroplane fittings, up to plates 
of } in. thick ; to a small extent he had experience of 
quasi-are welding. He was interested in the informa- 
tion given by Mr. Heaton in relation to welding 
high-speed steel tools, a process which greatly 





increased the efficiency of a machine shop. To get 
the best output from tools, a large supply of cutting 
tools should be at the disposal of the machinist ; but 
the shapes of the cutting edges should be better 
controlled. If the whole tool were made of high- 
speed steel a large capital expenditure would be 
involved. Such tools might cost from 10s. to 30s. 
each, according to size. On the other hand, if a 
small steel tip could be securely placed on the tool. 
this would greatly reduce cost. Experience had 
taught him that the satisfactory welding on of tips 
was not easy, and he would be glad if Mr. Heaton 
could give further particulars. Mr. Heaton might, 
for instance, indicate the limits of temperature upon 
which success depended, and might state whether 
any flux was necessary. In the case of acetylene 
welding it was a comparatively simple process to 
weld thin parts, y% in. or yy in. thick, and he had 
known women without experience who, within a 
month or so, had made such welds satisfactorily. 
On the other hand, with thick plates, even when 
the chemical composition was satisfactory, very 
considerable experience on the part of the operator 
was required. He had not known one instance of 
a woman being successful in welding thick plates. 
Mr. Hazeldine had considered the question of 
deformation, a most important point in welding. 
A guiding rule in this matter was to pay attention 
to the state of the metal about to be welded. If the 
weld were located in the centre of a large part which 
remained cold, it would be an axiom to say that the 
deposited metal was in a state strained up to or 
beyond the elastic limit. This was obvious from 
the fact that brittle metals cracked in cooling, 
as was shown in the case of attempts to weld cast- 
iron, unless the part was quite free to expand. 
A successful weld might be effected if the part 
were quite small and the weld near a corner, but 
the part would crack in cooling. To weld cast-iron 
of any size the whole must be raised to red heat 
before welding. As experimental proof that the 
stee! was in a state of overstrain when the surround- 
ing metal was cool, the speaker submitted the case 
of a groove turned in the periphery of a disc of mild 
steel and welded up while the centre of the disc was 
kept cool by immersion in water. When, after 
the welding, the welded ring was turned off the 
disc, it was found to show appreciable contraction. 
The contraction was approximately that which 
would be obtained by calculating the elastic limit. 
Although that fact did not enable an accurate pre- 
diction to be made as to what would happen in the 
way of distortion, it was a great help as a guide. 
Another point affecting distortion was the rate of 
heating. He would instance the making of 
“‘otters.”’ Fairly heavy bosses had to be welded 
on to a comparatively thin shell—a %-in. cylindrical 
shell. With the acetylene process the distortion 
was so great that the “ otter” was unsatisfactory ; 
but with the quasi-arc process the rate of local 
heating was so much greater that general distortion 
of the “ otter” was reduced. He would take it that 
in that case, while the general distortion was 
reduced, the local strain of the deposited metal was 
greatly increased. 

Mr. W. A. Barnett asked whether, in the case of 
the 400 locomotives with welded fire-boxes, 
mentioned in Mr. Davies’ paper, the welding was 
carried out on cracks or on seams or referred to 
local waste. [Mr. Davies replied that the welding 
in question was in connection with tube plates.] 
Mr Barnett also raised a point as to whether the 
welding of copper, alluded to in two of the papers, 
was practicable and whether good jobs were made. 
{He was informed that the welding mentioned had 
been satisfactorily performed and had passed the 
hoiler inspector. ] 

The President then adjourned the discussion 
until Friday, February 21 next. stating that the 
papers would be further dealt with after the business 
of the annual general meeting on that date had been 
concluded. A vote of to the authors was 
proposed from the chair, and carried by acclamation. 





Deciarations or Weicut (France).—The British 
Chamber of . Paris, caut.on their members that 
the French Customs authorities have become much more 
severe with regard to errors in declarations of weights 
of imported merchandise, no excuse, however plausible, 
being now admitted. 
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NOTES. 
A Raptoactive Bismutsa HypDrRIpE. 


Tuovas the workers on radioactivity claim much 
higher delicacy and accuracy for their method of 
research than chemists attain by their own methods, 
the radioactive evidence in favour of the existence 
of isotopes, different elements chemically in- 
separable from one another and yet differing in 
atomic weights, remains little convincing to many 
chemists. There is ample evidence that the atomic 
weight of lead varies by nearly two units, between 
206 and 208, in different minerals, and that is 
explained by the suggestion that the radioactive 
changes undergone by the different compounds in 
their disintegration down to the final product, lead, 
may take various paths. New radioactive com- 
pounds have hardly been prepared, however. Last 
year, Fritz Paneth announced (Zeitschrift fiir 
Elektrochemie, October 1, 1918) that he had demon- 
strated the existence of a bismuth trihydride. 
Such a compound, which would be analogous to the 
well-known gaseous hydrogen compounds of arsenic 
(one of the most dreaded poisons) and antimony, 
had never been prepared so far, in spite of all 
attempts. Now bismuth, which resembles arsenic 
and antimony in most respects, is credited with 
four isotopes, known respectively as radium C, 
thorium C, actinium C and radium E. The nomen- 
clature of radioactive bodies is unfortunately in a 
chaotic condition, which is largely due to the fact 
that an investigator gives to a new compound of his 
a name which will indicate its origin, and frequently 
bodies may originate in several ways by a-ray 
and §-ray changes. Bismuth itself is not radio- 
active, the four isotopes are. Paneth started from 
thorium emanation. He placed a piece of mag- 
nesium foil in the emanation in which it became 
coated both with thorium B, which is a kind of 
lead, and with thorium C, which is one of the 
isotopes of bismuth we mentioned. Dissolving 
this magnesium together with its coating in diluted 
acid (hydrochloric, sulphuric, and nitric acid proved 
equally serviceable) while passing a current of 
nitrogen through the acid, he obtained some gas, 
which, tested by radioactive methods, did not 
betray any trace of ThB, but showed the charac- 
teristics of ThC. If there had merely been an 
effervescence due to hydrogen evolution from the 
acid and magnesium, indications of both these 
compounds would have been expected. Thus it 
looked as if the radioactive bismuth could be 
converted into a hydride which—for some reason— 
the inactive bismuth will not form. The new 
hydride, probably BiH,, decomposed slowly when 
slightly heated, and decomposed rapidly when 
heated to 360 deg. and 160 deg. C. Like the other 
hydrides, AsH, and SbH;, it responded to the 
Marsh test; that is, when the gas was conducted 
through a glass tube, which was heated at one spot, 
it deposited a black mirror close to the heated spot. 
Unlike the other hydrides, it displayed radio- 
activity; when through a glass tube lined 
inside with Sidot’s blende (zinc sulphide), it made 
the whole tube glow. The gas could also be con- 
densed with the aid of liquid air. As regards the 
inseparability of isotopes, we may add that T. W. 
Richards and Walter Schumb (Journal of the 
American Chemical Society, September, 1918) have 
investigated the lead nitrates they had prepared 
from two kinds of lead, viz., an ordinary lead and a 
uranio-lead which they had used in atomic weight 
determinations ; the two leads differed in atomic 
weights, but the two nitrates had the same refractive 
index and solubility. 


METALLOGRAPHIC EXAMINATION OF TINPLATE. 

The adhesion of the tin coating of tin plate 
to the iron, which has been dipped into the fused tin, 
is generally ascribed to the diffusion of the tin 
into the iron and to the formation of an alloy of 
the two metals. Proofs for the existence of this 
alloy have not been given, so far as we are aware, 
and Dr. Leo Mayer, of Oberhausen, questions its 
existence (Stahl und Hisen, October 17, 1918, 
pages 960 to 962). He first experimented with a 
good commercial tin plate, from which he cut off 
strips. Polishing the edges of these strips for 
metallographic study, he found that the tin’ was 





torn out, developing holes and cracks. He there- 
fore copper-plated the whole strip first, then polished 
it, and etched it with weak nitric acid of 2-5 per 
cent., using for the further etching picric acid which 
attacked the iron, but not the tin. He found no 
evidence of any diffusion, and he points out that 
modern tin-plating would hardly afford sufficient 
time for any such diffusion. Nor did he observe any 
action of the hot tin on the ferrite and pearlite in 
the iron. But the tin coating seemed to be sharp- 
ly separated both from the copper and the iron by 
black lines—possibly marking gaps due to detached 
tin particles—and the thickness of the tin coating 
varied between 0-01 mm. and 0-002 mm.; the 
surface of the sheet metal may not have been plane 
or the rolls not perfect. Mayer then made 
experiments with small blocks of three kinds of iron, 
a very pure electrolytic iron, an iron with 0°06 per 
cent. of carbon, and an iron with 0-41 per cent. of 
carbon, otherwise pure commercial metals. He cut 
these blocks from sheets, polished them, etched 
them in hydrochloric acid, dried them in zinc 
chloride, and then plated them in tin baths at 
300 deg., 500 deg., 750 deg., 950 deg. C. The baths 
were heated up quickly, the metal was kept in the 
bath for 4 hour at steady temperature, and then 
cooled in the bath down to 300 deg., the final 
cooling being effected in the air. The three samples 
were in each case treated simultaneously. He then 
found that at 300 deg. the pearlite and ferrite 
remained unaffected, but an intermediate zone of a 
bluish crystalline mass began to develop between 
the tin and the iron. At 500 deg. this intermediate 
layer was thicker, and the pearlite seemed to be 
pushed down into the iron. These effects were 
more marked at 750 deg., while finally at 950 
deg., no pure tin crystals were left, the whole 
coating being made up of a mixture of white and 
bluish particles. In the high-carbon steel the 
effects noticed at 750 deg. already showed at 
500 deg.; with the purest iron the formation of 
small crystals within the larger ferrite crystals was 
observed near the tin coating. Looking at the 
three plates of excellent photographs illustrating 
the article in question, we should not exactly 
say with Mayer that the intermediate layer 
of bluish crystals grew as the temperature was 
raised, but that more and more of the tin was 
transformed into the bluish mass, in other words 
that the intermediate layer grew at the expense 
of the tin coating. There does not appear to be 
any indication of a diffusion of the tin into the iron ; 
it looks rather like a diffusion of iron into tin 
though diffusion is probably mutual. The black 
separation lines between the layers always remained 
distinct. The research is at present incomplete 
owing to the war. 





YEAR BOOKS AND ANNUALS. 

Jane’s Fighting Ships, 1918: An Encyclopedia of 
the Navies of the World. London and Edinburgh : 
Sampson, Low, Marston and Co., Limited. [Price 
30s. net.}—This, the twenty-first year of issue of this 
recognised “‘ Encyclopedia of the Navies of the World,” 
is, from no fault of the editor, very incomplete. The 
exigencies of war have rendered it impossible to publish 
what the allied countries have done in the way of 
warship development; and so far as the enemy 
countries are concerned, what little they have done 
is not ascertainable. Moreover, this volume, which 
was delayed in its publication for these reasons, was 
being prepared at the time when the armistice was 
declared, and although iculars have since been 
available, it has not yet been ate to classify and 

lyse them. The acting-editor, Mr. Francis E. 
MeMurtrie, who has done his work well, and has intro- 
duced a special supplement of British naval warship 
construction, labours under the disadvan of being 
prevented from giving full details. Much that he 
writes is conjectural, which was inevitable, but it 
would be a mistake on our part to indicate the in- 
accuracies. In the case, for instance, of the latest 
type of ship, the ““ Hood” class, we know that the 
name ship of the class is now being completed, but 
progress with the other vessels has not been continued, 
nor can we indicate the names of the builders of the 
others, the building of all of which have been counter- 
manded. This much can be said of the acting-editor, 
that he is perfectly candid in indicating his doubts 
as to the particulars which he has embodied. As 
regards the ships of neutral powers, the information 


has, ‘in most cases, been officially revised. But, after 


all, we, like the editor, shall hope to see the next 
edition of this valuable publication brought up to date, 
with complete official sanction. 


Almanacks and Calendars.—We have received from 
Messrs. A. West and Partners, 91 to 98, York-street, 
Westminster, makers of photo. prints by all processes, 
a very clear blue-print almanack. We have also 
received a very effective daily tear-off calendar from 
Messrs. Pirelli, Limited, manufacturers of cables, 
motor tyres, &c., 144, Queen Victoria-street, E.C. 4; 
a monthly tear-off calendar froni the Sun Electrical 
Company, Limited, 118 to 120, Charing Cross-road, 
W.C. 2, and one from Messrs. Charles Churchill and 
Co., Limited, 9 to 15, Leonard-street, London, E.C. 2. ; 
also a monthly tear-off calendar from the Brown 
Hoisting Machinery Co., Cleveland, Ohio, U.S A; and 
an almanack from Messrs. John M. Henderson & Co., 
manufacturers of hoisting and transporting machinery, 
King’s Works, Aberdeen. 


The Fourth Great War Number of the Fleet Annual 
and Naval Year Book. Compiled by LioneL YEXxLEy. 
Thirteenth year. Published for “The Fleet” by 
Chapman and Hall, Limited, 11, Henrietta-street, 
Covent Garden, W.C. [Price 4s. 6d. net.]. This 
annual is usually brought out at the end of July, but 
its appearance has been delayed owing to various 
causes. As in the preceding years during the period 
of the war, the editor confines himself to the publica- 
tion of official documents, chronologically arranged, 
narrating the general progress of the naval operations. 
The annual is thus as worthy of a place on the book- 
shelf of all interested in our sea forces as any preceding 
issue. There were formerly chapters of original and 
diversified character, but none of such great interest, 
as these which now record tersely incidents of such 
intense significance. There is, too, a record of all 
honours to navy men, and it is interesting to note that 
for naval service there have been conferred since the 
beginning of the war 18 Victoria Crosses, as com 
with eight from the time of the Crimea down to 1914. 
The list of ships only includes vessels laid down prior 
to the war. 

[We regret that through a printer’s error, the name 
Anglo-American Petroleum Co., Ltd., was given on page 
50 ante, instead of Anglo-Mexican Petroleum Co., Ltd.} 





CENTRIFUGAL PUMPS FOR DEALING WITH 
LIQUIDS CONTAINING SOLID, FIBROUS 
AND EROSIVE MATTERS.* 

By the Hon. Ricnarp CLERE Parsons, M.A., M.Inst.C.E. 
WHEN in sewage disposal works pumping is required 

it is the practice to remove all suspended solid matters 

in the sewage by screens or by collecting in sumps. It 
is obvious that a pump which will pass all these solid 
matters would avoid the capital cost of screens, dredgers 
and the labour involved, and would further lend itself to 
the pumping of sewage from flat districts, for which 

work it is usual to employ the hydraulic method or a 

pneumatic device such as the Shone and similar systems 

of pumping. 

e author has designed and constructed a pump which 
sat sfactorily fulfils these requirements, and to this: the 
name of “ a * has been given. This pump 
s fully described in Enorveerine, vol. xcii (i912), 
page 444; it will therefore suffice to say here that it 
contains a conical impeller prov.ded with a number of 
spiral bl which. work against a slanting straight 
blade, giving a cutting action similar to thet of an 
ordinary lawn mower. This pump is provided with a 
suction orifice in which the nec area is given by a 
narrow slit varying in width and length with the size of 
the pump. This slit causes no hindrance to the entry of 
fibrous and other matters, but prevents long sticks or 
pieces of wood of large size from dehy the pipes leading 
to the pump. 

In districts drained with the help of these pumps, on 
what might be called the Stereophagus system, the 
advantage shown over either the hydraulic or pneumatic 
systems is the substitution of pumping mains at atmo- 
spheric pressure and of large size with a gravitational 

ow, for smaller cast-iron pumping mains with flow 
under pressure, and the consequent reduction effected 
in the loss by friction. 

When these pumps are used they are generally driven 
by electric motors, which are stopped and started by 
means of floats; and in order to secure the highest 

ible efficiency of the s m, the variation in the 

evel of the sewage in the well is made as small as ible. 
With the pump this variation can be made 
much gp in a e hegre or a 
system, @ consi saving in the power of t 
machine required is thus effected. 
With low-pressure pumping mains it becomes 
pump the rar at comparatively frequent intervals, 
the amount a! fall pagent — a of the 
umping main is limited ; but ing is 
more megs oy the absence of friction ‘haa’ the, effec 
of making total head against whic’ pumps have 
to work considerably less, and there is thus a marked 
saving in the power employed. 


* Abstract of a 
Institution of Civil 
1919. 
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It may naturally be said that pumping mains in which 
the flow is by gravitation might be made use of in the 
ic or pneumatic systems, but it is found impractic- 
able with either of these classes of machinery to pump 
the same sewage several times over, as the consequent 
accumulation of sewage in the larger stations would 
necessitate the use of large and very costly hydraulic 
pumps or pneumatic ejectors. 

On the me | hand, a ee involving only 
a tively small capital expenditure are capa 
of Desking with large quantities of sewage with low lifts, 
and under these circumstances its efficiency is con- 
siderably higher than that of either of the other two types 
of pumping machinery. 

comparison is made between a district actually 
drained by the hydraulic system and carefully worked out 
schemes for the drainage of the same district by the 
pneumatic system and by the my yao system, 
and the great advantage of the latter both in capital cost 
and working expenses is demonstrated by detailed tables. 

A description is also given of the drainage of the City 
of Recife (Pernambuco), Brazil, in which the Stereophagus 
system has been adopted by the engineer, Dr. F. 8. 
Rodiques de Brito, who, as the result of 24 years’ ex- 
perience, finds that Stere us pumps have worked 
more satisfactorily than the ordinary centrifugal pumps 
installed in some districts of the city, and that they 
obviate the cleansing of the wells, which is necessary 
with ordinary centrifugal pumps, Plans have also been 
prepared for the drainage of Petrograd by the Stereo- 
phagus system. 

Details of a test of the Stereophagus pump are given 
in which one of these pumps was set to pump the sewage 
of the City of Leeds for a period of 30 days, and it was 
found that during the test no obstruction of the pump 
occurred, altho much solid matter passed through it, 
including road grit. It was observed, however, at the 
conclusion of the test that a just perceptible wear had 
occurred between the edges of the impeller blades and 
the casing. The impeller was therefore slightly advanced 
and the efficiency was completely restored. 

Tests were then made with the same Stereop! 
pump for raising sewage —. from the precipitation 
pits, and the results showed that it was well suited for 
performing this operation. Up to the present time about 
250 Stereophagus pumps have been constructed and are 
in use for services similar to that described above, for 
which they have given every satisfaction. 

Although the Stereophagus pump has been so successful 
in dealing with liquids containing fibrous and solid 
matters, it appeared to be ible to construct another 
type of pump which would be more suitable for dealing 
with liquids of a corrosive nature or containing erosive 
matter. 

The result has been the designing of the Flexala pump, 
which, as its name implies, has flexible vanes. This 

ump is of the ordinary single-inlet centrifugal type. 
The impeller consists of a cast-iron centre, the boss of 
which screws on to the spindle of the pump ; in one with 
this boss is a flat-circular plate, on to the surface of which 
is vulcanised a layer of pliant rubber, and out of it spring 
the curved rubber blades of the impeller. This impeller 
is in close proximity to the centre face of the cover of the 
pump, and in this face spiral grooves are placed in the 
direction of the track of the water passing through the 
impeller. This lace may also be coated with rubber, 
and in cases where the erosive action is very marked, or 
where the liquid is of a very corrosive nature, the whole 
of the internal surface is lined with rubber. In both the 
Stereophagus and Flexala pumps the impeller is provided 
with the usual balancing vanes at the back, but in 
addition to these an automatic balance is obtained by the 
admission of a small quantity of air into the pump when 
in operation, which causes the centrifugal action of the 
vanes at the back of the impeller to equal that of the 
vanes at the front, through which the head of the pump 
may vary. A large number of Flexala pumps have been 
constructed and have yielded satisfactory results. 








BRITISH SHIPPING AND ALLIED 
D 


Mucu interest is being taken in the attitude of the 
Peace Conference in regard to shipping, and in this con- 
nection we quote from an interesting letter in The Times 
of the 29th inst. by “ A Past President of the Chamber 
of Shipping.’’ He says that in order to avoid misunder- 
standings and to prevent extravagant claims being put 
forward, it is highly desirable that we should have an 
authoritative statement of the tonnage possessed by 
each nation before the war and the tonnage owned at 
the present time, after deducting losses sustained and 
additions made during the war. 1 

This is all the more necessary as already claims have 
been advanced which have no justification in fact, as 
would immediately be seen by reference to the actual 
figures. For instance, the French Navy League is re- 
ported to have supeaien to President Wilson, and sug- 
gested that the following steps should be taken to 
the French mercantile marine to be recoistituted :— 

1. The allocation of 930,000 tons of German and 
Austro-Hungarian ships, in order to. replace, keel for 
keel and ton for ton, the French vessels destroyed by the 


ene: 

2 assignment of German coal'to the French iron 
infuaisy 2 Spt Teonem ee Me one 
footing of equality, wi i ipbui ew 

3. To “E possble for French shipowners to 
purchase immediately 1,000,000 tons of shipping built 
in the United Kingdom on conditions acceptable to 
British shipowners. 

4. To render it possible for French shi 
immediately 


United 


ners to buy 
1,000,000 tons of shipping built. in the 





_ 5 The aufflorisation of American shipyards for the 
immediate construction of 2,000,000 tons of cargo 
steamers for French shipowners, with permission to 
transfer the same to. the French flag. 

This appeal is made to President Wilson with a view 
to his supporting these claims at the Peace Conference. 
“Thave nothing to say concerning s tion 2, but 
with regard to the others, I think it is desirable to state 
the facts so far as they are available. The most reliable 
figures dealing with the merchant fleets of the world are 
those published by “ Lloyd’s Register of Shippi Nab! 
have taken out the particulars contained in ' Tloyd’s 
Register Book” for 1914, and made up the corre- 
sponding figures as far as possible to the end of October, 
1918, and find that the steam tonnage owned by the 
principal Allied and neutral countries was as follows (for 























the purpose of comparison the tonnage trading on the 

Great Lakes of the United States is excluded) :-— 

Gross Tonnage. 
Flag. Increase | Per Cent. 
July, 1914. | Oct., 1918. or on 1914 
Decrease. | Figures. 
British— 

U.K. 18,892,089 | 15,031,375 | —3,860,714 | — 20-4 
Colonies 1,631,617 1,828,561 |+ 196,044 | + 12-1 
Total -+| 20,523,706 | 16,859,936 | — 3,663,770 | — 17-9 
U.S.A. --| 2,069,637 5,116,521 |+3,046,884 | +147-2 
Belgian » 341,025 189,963 |— 151,062 | — 44-3 
Brazilian 7,607 508,245 |+ 200,638 | + 65-2 
Danish. . 770,430 612,940 |— 157,490 | — 20-5 
Dutch .. 1,471,710 1,030,137 |— 441,573 | — 30-0 
French. . 1,922,286 1,536,730 |— 385,556 | — 20-0 
Greek .. 820,861 259,174 |— 561,687 | — 68-4 
Italian 1,430,475 989,575 |— 440,900 | — 30-8 
Japanese 1,708,386 2,039,794 |+ 331,408 | + 19-4 
No. an 1,957,353 1,414,927 |— 542,426 | — 27-7 
8 883,926 671,425 |— 212,501 | — 24-0 
Swedish 1,015,364 810,489 |— 204,875 | — 20-2 








“ Now it will be seen that while France is down 385,556 
tons upon her pre-war total, the United Kingdom is 
down 3,860,714 tons. These figures speak for themselves 
and render it unnecessary for me to labour the point 
that, in dividing up the ships of the German mercantile 
marine and in arranging for the production and alloca- 
tion of new tonnage among the Allies, this try is 





THE NEW LONDON IRON AND STEEL 
EXCHANGE. 

We are glad to announce that an Iron and BSteel 
Exc has been established in London ; the directors 
are well-known city men havi a wide experience 
in tne iron and steel business, the chairman of the Board 
is Mr. J. W. Whitby, the secretary Mr. Cyril Watts, 
and the offices are at 123, Cannon-street, E.C. 4. The 
directors have obtained the use of the Great Hall at 
the Cannon-street Hotel on every Tuesday, from 1.30 to 
4 p.m., where the Exchange will be opened on Tuesday, 


February 11, at 2.30 p.m., by Sir Albert Stanley, Presi- 
dent of the Board of "Trade. ¥ 
Last Tuesday, the directors met together at a luncheon 


at Cannon-street Hotel, when Mr. itby gave particu- 
lars concerning the scheme. In the course F his remarks 
he said it was a peculiar fact that the City of London 
had hitherto not possessed the advantages which fell to 
many provincial and continental cities, in the shape of 
a common meeting place where those interested in the 
iron, steel and allied industries might meet together and 
transact their business. Many would say that such 
business could quite easily be carried on by corre- 
spondence, but the satisfaction which naturally ensued 
from personal contact with those interested in the same 
objective could not be obtained by letter writing. More- 
over, the time taken up and very often the misunder- 
standings arising in correspondence were obviated by 
meeting pe y those wi h whom it was desired to do 
business. The formation of the Exchange was, therefore, 
a@ new departure for the = London, but from the 
support which had already nm given to the venture, 
its success was assured. 

The objects of the Exchange are briefly the following : 
(1) To provide, te maintain a suitable meeting - 
place in the City of London for those engaged in the iron, 
steel and allied trades; (2) if » to adjust 
controversies between the members of ook Exchange ; 
(3) to establish just and equitable principles in those 


trades ; (4) to maintain uniformity in rules, regulations 
and ; (5) to adjust standards of classification ; 
(6) to disseminate useful information connected with 


the industry throughout all markets; (7) generally to 
Pp te the interests of the iron, steel and allied 
industries. 

The directors had endeavoured to bring together all 
those concerned with their industry, which, more than 
any other, had helped to win the war. It was of para- 








entitled to the lion’s share. Every one, I am sure, would 
wish to deal with our gallant French Allies in the most 
2 om rete and generous manner both as regards 
shipping and everything else. But we must be just to 
ourselves, and I am voicing the opinion of many of the 
members of the shipping community when I say that we 
fear this necessity is too apt to be lost sight of in some of 
our international arrangements. 

** We have already agreed to build some 500,000 tons of 
ships for France, to build (over a period of three years) 
some 750,000 tons for Norway, and to supply Italy with 
steel to enable her to carry out her shipbuilding pro- 
gramme. All this at a time when our own mercantile 
marine is just emerging in sadly diminished numbers and 
efficiency from the most colossal losses which it has ever 
experienced, and making heavy demands upon the whole 
of our shipbuilding resources with a view to its immediate 
reconstruction. 

** What is done cannot, of course, be undone, and what- 
ever we have to carry out for our Allies and for 
neutrals we must honourably fulfil, although upon the 
figures quoted I fail to see the justification for the 
agreements already made, but I feel compelled to enter 
an emphatic protest against any extension of these 
arrangements in response to extravagant appeals from 
any quarter whatsoever.” 





Tue Iwpvustriat Reconstruction Councin.—The 
third lecture of the series eonanens by the Industrial 
Reconstruction Council will be held im the Saddlers’ 
Hall, Cheapside, E.C. 2, on Wednesday, February 5. 
The chair will be taken at 4.30 by the Right Reverend 
the Lord Bishop of London, and a lecture entitled ‘‘ The 
Industrial Awakening,” will be delivered by Mr. Ernest 
J. P. Benn, chairman of the council. Applications for 
tickets should be made to:the Secretary, 1.R.C., 2 and 4, 
Tudor-street, E.C. 4. 





Ramsay Memoriat Funp.—Sir Hugh Bell, Bart., 
chairman of the Executive Committee, Ramsay Memorial 
Fund, calls attention to the proposal to raise a sum of 
100,000/. to commemorate the eminent services rendered 





by Sir William R y to It is intended to 
utilise the fund for the provision of Ramsay Research 
Fellowships, tenable wherever the 'y t 





may be found, and the establishment of a Ramsay 
Memorial Laboratory of Chemical Engineering in con- 
nection with University College, London. A. generous 
response has already been made by many of the leading 
firms of chemical manufacturers, and it is now desired to 
interest those ted with the iron and steel industries. 
Over 40,000/..has already been subscribed. Considerable 
sums are expected from the Overseas Committees, and 
about 30,0001. has been promised by foreign Govern- 
ments for the foundation of Fellowships. . Among 
prominently with the iron and steel i 

who have subscribed are the following: Sir Robert 
Hadfield, 1,0001. ; Mr. Robert Mond, 1,000/.; Mr. Eugene 
Schneider, 5251.; Sir George Beilby, 500/.; Mr. J. 
Douglas, 200/.; and others, together with smaller gifts 
guinea upwards. Sir Hugh Bell asks 
for co-operation with the committee in the furtherance of 
their object, and will.be happy to supply. any further 
information in respect of either branch of the scheme. 





‘|@ leading share in rebuilding the railwe: 
Lausanne ory 





t importance, Mr. Whitby added, that the floor of 
the Exchange should be subdivided in such a way as to 
provide an easy means of discovering buyers and gellers 
in a particular market, and with this end in view, eight 
sections had been adopted covering: (1) Ores, pig-iron, 
semi-finished steel, ferrous alloys, scrap iron and steel, 
ingots, blooms, sheet bars, billets, ferro-manganese, &c. ; 
(2) iron and steel bars, &c., bars, les, tees, joists, 
channels and sectional material quaevelly. » Plates, 
wire rods, wire, &c.; (3) steel sheets, &c., x and 
galvanised sheets, tin plates, terne plates, black plates, 
&c. ; (4) structural iron and steelwork, machine tools and 
general machinery ; (5) railway material, &c., rails and 
accessories, rolling-stock, portable railways, wagons, 
bolts, nuts, rivets, spikes, chains, &c.; (6) castings (iron 
and steel), gas and water pipes, sewer castings, heavy, 
light, &c.; (7) hollow-ware, ware, nails, tools, &c., 
builders’ hardware, sanitary ware, heav 
shelf hardware, ironmongery, d i i 
tools, agricultural implements, &c. ; 
metals (manufactured and otherwise), aluminium, 
antimony, copper, lead, nickel, spelter, tin, zine sheet, 
copper brass sheets, tubes, &c. From this it would 
be seen that an effort had been made to incorporate as 
far as possible all classes of the industry who were likely 
to benefit by becoming subscribers. 

Unlike some exchanges it had been deemed advisable 
to restrict those who might become subscribers to 
principals. The principals of a firm were, of course, the 
partners, but in the case of a Limited Company, a director 
or an official authorised by such company to act as a 
principal, would be elected a subscriber. 

The Exc will be m by a committee, 
to be appoin' as soon as possible after the opening. 

In his concluding remarks, Mr. Whitby said the 
number and names of the first applications received 
already gave some indication of the need for such an 
Exchange ; practically every trade interest was repre- 
sented in the first list of subscribers. This list had been 
multiplied many times over since it was first printed, and 
it was nape that the bringing together, through the 
medium of the Exchange, of those engaged in the iron, 
steel and allied trades, would tend to further the peace 
programme and the work of reconstruction. 


atin 








THE Late Coronet Victor Dusovx.—Colonel Victor 
Duboux, one*of. the cnginpess prominently connected 
—_ ae ing of t ~ Saane my died on 

anuary ast, in a rai carriage, while i i 
the tunnel works. Born at Tape in 1857, he vurned 
to railway engineering in 1875, and joined the Swiss 
Federal ilway Administration in 1906; since 1900 
he had u ber of the C il of the Canton of 
Vaud, which elected him president in 1905. He was a 

on the General Staff of the Federation, and had 
station at 
and in the construction of the Vallorbe-F rasne 
tunnel and railway. Another Swiss i , Mr. August 
i who. was in 1845 and 


died in December, 1918, of pneumonia, also a member 
of the council of his canton, was mainly connected 
with the hydro-electric plants and lighting of his native 
city, after having wor in France, Germany and 

ussia. . icin 
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OXY-ACETYLENE WELDING.* 


By F. Hazxiepineg, of the London and North-Western 
Railway Works, Crewe. 

Ir is only about fourteen or fifteen years ago that 
the oxy-acetylene process of cutting and welding metal 
was in its infancy, or experimental stage. Its wide- 
spread and ever-increasing popularity is no doubt due 
to the fact that the process offers general advantages 
over all other systems of Menyier welding, by reason 

i 


of its extreme portability, w scope, and the high 
efficiency of the autogenous weld produced. 
Oxygen.—Oxygen is obtained for commercial use by 


the commonly adopted methods of, first, by splitting 
water into its elements—oxygen and h n, by passing 
an electric current through it, and, secondly, by liquefy- 
ing air, and splitting it into its elements—oxygen and 
nitrogen. oxygen so obtai is stored in large 
gasometers, and then compressed into steel cylinders at 
@ pressure of 120 atmospheres. It is then in a fairly pure 
state; the British Oxygen Company srarentones their 
product to be from 98-5 per cent. to 99-5 per cent. pure. 

As a result of storing the oxygen in contact with water 
in the gasometers, a certain quantity of moisture is 
carried by the gas into the steel cylinders ; the moisture 
condenses, and to expel it from cylinder, which it is 
advisable to do in order to prevent the valve freezing 
in cold weather, it is only necessary to invert the cylinder 
and allow the pressure of the gas to blow the water out 
as Sx valve is Lopenes and closed two or =~ one. 

cetylene.—Acetylene is a gas composed o *3 per 

cent. carbon and 7 *7 per cent. hydrogen. It contains 
the highest percentage of carbon of all the h arbon 
series, and is produced by dissolving an equal volume of 
carbide of calcium and water. Carbide of calcium is 
made by fusing a mixture of lime and coke in the pro- 
portion of 56 parts by weight of lime to 36 parts by 
weight of coke in an electric furnace, the temperature 
of which is about 7,000 deg. F. 

Several types of acetylene-gas generators are in general 
use, and they may be classified as follows :— 

1, Apparatus in which a quantit: 


of gas sufficient 
for several days’ use is manufactu 


and drawn off as 


, Aemnmnaiie soncsatoss in which the quantity of gas 
produced depends upon the quantity of gas consumed. 

These are mostly of the moving-bell type, but they 

vary to the extent that in some the water is added to the 

carbide, and in others the carbide is added to the water. 
following is an analysis of ‘‘ generator” gas :— 


Per Cent. 
Acetylene pee ie * — 
Bry oss oie . 
Suipburetied hydrogen 1+7 
Sete tiiae Nndeegan 9-04 
ret n ° 
Silicon hydrate ... ou 0-03 


Since the presence of sulphur and phosphorus in more 
than very smali quantities is injurious to iron and steel, 
it is seme to remove these impurities from the 
acetylene if reliable welds are to be made. This is done 
by a combination of mechanical filters and chemical 
actions, with a material which consists of iron-oxy- 4 
chlorides, the effect being the oxidation of the impurities. 
In cases where portability is of first importance, use 
is made of dissolved acetylene, which is supplied com- 
pressed to 10 atmospheres in steel cylinders that are 
tirst filled with a porous material saturated with acetone 
‘—@ liquid which readily dissolves acetylene. This gas, 
the use of which is known as the high-pressure system, 
is safe, clean and pure ; a point which has direct bearing’ 
on the quality of the weld produced. . 

The oxy-acetylene flame (the hottest flame known 
to science) consists of equal volumes of oxygen gas and 
acetylene gas, previously mixed in a chamber of the 
blowpipe before issuing from the nozzle, where it com- 
bines with one and a half volumes of oxygen —_— 

+i e 





ipes for general use are those which are lied with | hammering is not done below a temperature of 800 deg. C. 
Siferent ae. wer in — - 50 — or a, nb pa . " 
to 2,000 litres per hour. obviates necessit; scope oxy-acetylene welding process 
having to pala @ number of complete Z ,| wide, and its possibilities have not yet been realised 
and is also the means of saving time when changing|and exploited to the fullest extent. Many manu- 

facturers are, however, making use of it not only on 


from one class of work to another, as it is easier to —— 
a nipple than to disconnect and recouple the gas supply 
to a blowpipe. 

It is impossible to overestimate the re Yate of 
adequately preparing the work before the weld is actuall; 
piheneahedl, as any time spent in this way is ly repaid 
afterwards, in the easier execution pant | it, 
and also by the homogeneous nature of the weld. It is 
@ matter, however, in which it is impossible to lay down 
any hard-and-fast rules ; the varying nature of the work 
accomplished making it impossi to do so. The 
general principles obtained in the best practice point 


med out, that is, 
the two sides bevelled to form an angle of 90 deg. The 
reasons for this are :— 

1. To make certain that the weld will be penetrated, 
not merely sealed over; and 

2. To strengthen the weld by increasing the surface 
in contact. 

It is essential that the line of the weld should be 
thoroughly cleaned either by hand tools or some chemical 
agent. The most important of the papas is 
that of arranging the pieces to be welded in such a position 
that there will be no deformation, breaks, cracks, or 
internal strains, and that they will be linable at the 
conclusion of the operation. is is the point in which 
the experience and skill of the operator is revealed, as 
there are no rules to guide him; and upon any work 
but that of the very simplest character, failure to grasp 
and apply the laws of expansion and contraction means 
the partial or total ruin of the work. It is impossible 
to control expansion and contraction by physical force, 
so that the only way to prevent disastrous results is to 
foresee the geckalie direction and extent of the pheno- 
mena, and nullify the effect by preheating certain 
of the work, either by the blowpipe, or by the welder’s 
furnace. It is good practice when the article is not too 
cumbersome, to raise the temperature of the whole piece 
of work nearly to red heat, in the furnace, make the 
weld whilst the temperature is still rising, and then allow 
it to cool slowly and uniformly in sand or asbestos, 
or by allowjng the furnace to cool off, but in this case 
care should be taken to shield it from all currents of air. 
In large pieces of work, pans of charcoal and coke are 
placed in the immediate neighbourhood of the place 
which it is desired to heat. In the case of castings it is 
advisable to preheat them bodily, not locally, as there 
is always the chance of discovering the presence of an 
internal strain due to the irregular cooling of the metal 
when it was cast. It is advantageous to preheat work 
in all cases, in order to save oxygen and acetylene ; 
for, although the heat of the oxy-acetylene flame is 
intense, the total amount of heat contained is not very 
great, and much would be lost by conduction to colder 
parts of the work. 

he eames a. be Se welt, after it has been 
pro pre d, is a fairly simple matter to an ex- 
oe oe operator, providing the welding-rod and flux 
of the correct composition are at hand. For wrought 
iron and mild steel, the welding rod used to replace the 
metal removed in forming the V should be of soft, pure 
iron, known as Swedish iron. 

For cast-iron, the welding rod should be made of the 
best. grey cast-iron, containing about 5 per cent.. of 
silicon, and free from m » as the silicon 
destroys the oxide of iron fo , and results in a weld 
of grey iron which is not too hard to work with ordinary 
cutting tools; but manganese would tend to combine 
the carbon and iron, and make a white iron weld which 
would be unworkable. It is also necessary to use a flux 
to slag the oxide. A well-known and excellent flux in 
powder form is made of equal quantities of carbonate 
and bicarbonate of soda, to which is added from 10 per 
cent. to 15 per cent. of borax, and 5 per cent. of pre- 


out that the line of the weld must be 





from the a to complete 
flame takes the formation of two cones—an inner cone 
of intense heat (about 6,300 deg. F. at the tip), composed 
of about equal parts of hydrogen, carbon and oxygen, 
enveloped in a relatively cool flame of hydrogen and 
carbon dioxide. However, much depends upon the 
regulation of the flame, as an excess of oxygen will 
cause the metal to be oxidised, and an excess of acetylene 
will cause the metal to be carbonised. The welder is 
guided by the appearance of the flame; that is, the 
relative size and shape of the two cones, and by the 
nature of the sparks thrown off from the metal, white 
star-shaped sparks indicating excess of oxygen. The 
blow pipes in use are of two general types, namely :— 

1. for use with high-p gas (dissolved 
acetylene). 

2. One for use with low-pressure systems (that is, 
generator gas). 

The latter type of blowpipes is constructed on the 
“injector” principle, the velocity of the oxygen causing 
the acetylene gas to be drawn from the generator into 
the blowpipe, where it is intimately mixed with the 
oxygen. It has been found necessary to insert, in all 
cases, a h lic safety valve between the generator 
and the wpipe in o to eliminate any chance of 
Sccadlan Mlowptpe & imple $a dedign.” ha the coygen 
pressure pe is s tin " oxygen 
and acetylene are both under pressure, the “injector ”’ 
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itated silica. The flux is applied by heating the end 
of the welding rod and dipping it into the flux. 

For copper, the welding rod used should be of phosphor- 
copper with just a trace of aluminium. It is found that 
the introduction of a small amount of phosphorus 
prevents the absorption of hydrogen and carbon 
monoxide, which would escape as the weld was cooling, 
and form blowholes, and alse prevent oxidation. The 
flux used is in the form of a powder consisting of sodium 
borate, chloride of sodium, and boracic acid, although 
it is not absolutely necessary if the edges of the weld 
and the metal to be added are clean. 

For brass, of which there are many variations, a 
welding rod of new metal of the same composition 
approximately as the article to be dealt with, ha 


@ very small quantity of aluminium added after casting | j 


should be uséd. This introduction of aluminium pre- 
vents the volatilisation of the zinc, and. to prevent 
oxidation and to dissolve the alumina, the flux used for 
— is indispensable. 
weld, to merit the description autogenous, must 

be the result of fusing the metal of the two pieces to be 
welded, and the metal to be added to fill the V; so the 
ng must manipulate the flame in such a manner 
t' the two bevelled edges receive equal heat and 
become molten at the same time as he drops some molten 
metal from the rod, and proceeds along the line of the 
weld, in a succession of little molten baths. 

The commonest defects in welds are .“ adhesion,” 
“ oxidation,” and “ blowholes.” ‘* Adhesion ” 
that the added metal has been dropped into the V 
before the bevelled edges are properly molten, and has 
merely “‘stuck” instead of being welded in. Welds 


in ductile I, 
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repairs, but on new work, such as barrels, tubes and 
tanks, in which the seams are welded instead of bein 
riveted, and framework of all kinds, such as carriers 
stands for motor cycles. Repairs are effegted on work 
of a very vito Kerem ewmans ranging in size from small 
carburettor details, to large ship’s rudders and propellers. 
In the railway works at Crewe, much work in con- 
nection with the maintenance of the plant, the repair of 
locomotives and petrol vehicles, is undertaken by the 
oxy-acetylene welding installation. The selection of 
this means of repair is amply justified by the excellence 
of the work, and the saving in the cost. To quote one 
or two instances as an illustration: About 200 loco- 
motive engine frames have had cracks welded up during 
the last twelve months. The cracks were from 3 in. 
to 18 in. long, and the frames would have been scrapped, 
had the oxy-acetylene process not been applied. In 
many cases it was necess to fill up the worn parts 
of the horn blocks and cylinder bolt- Several long 
worn eae of the overhead cranes in the worksh 
have the keyways welded up and recut. e 
ive would have been to cut the end of the shaft 
off, forge and weld the new end, turn to the required 
size, and cut a new keyway. The saving effected in 
the case of each of the shafts was about 85 per cent. 
To take another example: When a 10-ton travelling 
crane goes into the works for repairs, it is found that the 
swivel race is always badly worn in one place, that is, 
the position taken by the roller when the crane jib is set 
for travelling. Of course, the reason for this is that 
the heavy parts of the crane vibrate when travelling, 
and transmit the shock from the ‘roller to the race, 
a a Lage i out of which it is difficult to swivel 
the jib. old method of repairing this 
would be to dismantle the crane and lift out the bedplate 
bodily in which the roller race is cut. This is no small 
job, as occasionally the pivot-pin key becomes wedged 
so tightly as to require considerable labour to 
remove it. The race would then be re-cut in a vertical 
turning mill, and the bedplate and pivot-pin refitted. 
On the other hand, the method now is to make 
use of the portable welding plant without disturbing the 
bedplate casting. The race is preheated to save the 
oxygen and acetylene gas, the depression is then built 
up to the required level, and the surface lined up by the 
use of hand tools. saving in this case is about 
90 cent. 
cutting of iron and steel by the oxy-acetylene 
flame presents no more difficulty than the welding. 
It involves the use of a blowpipe of different design 
which provides for the oxy-acetylene flame and an 
auxiliary jet of pure oxygen to be thrown on the line of 
cutting. The principle underlying this ment 
consists of taking advantage of the fact that when 
heated, iron and steel can be oxidised very rapidly by a 
jet of pure Se. The process has many applications 
as it is omg with a large-size blowpipe to cut netal 
up to 17 in. thick. An especially good example of the 
usefulness of the cutting blowpipe was the invaluable 
work at Weedon in removing the wreckage of the recent 
train disaster. 





InstITUTE OF Metats.—The inaugural meeting of the 
Sheffield Section of the Institute of Metals was held 
last Friday at the Applied Science Department of the 
University. A report was put forward incorporating 
the rules of the section and containing a proposal to the 
effect that the Society of Applied Metallurgy should now 
cease to exist. . H. C. H. Carpenter, the president of 
the Institute, delivered the i address; Mr. 
W. R. Barclay was elected the first chairman of the 
section; Mr. B. Brook was e secretary ; and 
Mr. Harold Turner, treasurer. 


Prooress oF THE Royat Am Force.—Britain was 
pre-eminent in the air at the close of hostilities, and 
the figures given below, which show that from practically 
nothing the Royal Air Force grew to be the biggest air 
service in the world will perhaps convey some idea of the 





enormity of effort isation that it us to 
that proud position. The R.A.F. fought on more fronts, 
and its successes greater, than 


were Dp sap cos 
those of the air services of any other nation. In August, 
—— R.F.C. and the R.N.A.8. between them mustered 
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ELECTRIC WELDING.* 
By Tomas T. Heaton, of Uxbridge, Member. 


“Jiw February, 1914, the author read before this 
Institution a paper on “‘Some Modern Methods of 
Welding.” exigencies of the war have led to a 
great development in the use of various systems. of 
welding, both electric and otherwise. It may therefore 
be of interest to return to the subject, giving some 
further particulars. In some respects electric welding 
has proved under present circumstances more advan- 
tageous than gas welding, because of the difficulty of 
procuring oxygen, carbide of calcium, &c. i 


» necessary 
gas-welding processes, Therefore the author deals in 
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formation of apertures in metals; and (4) the union of 
metals in layers. The process is thus shown to be of 
very general utility. That is to say, it can be used for 
welding, for cutting, and for perforating. It is interest- 
ing to note that the Benardos specification mentions 
metallic electrodes surrounded with carbon. It also 
mentions an apparatus called an electric solderer with 
two carbons side by side, and a magnet to deflect the 
flame to the object under operation. The author has 
manufactured steel barrels, drums and tanks, &., by 
this system for twenty-five years with success. 

The work is positive to a carbon electrode. Therefore 
no deposit can take place from the carbon to the work, 


in| which is of open-hearth mild steel of good quality. 


The weld remains soft and is purer iron than the original 





. 153 

The gap is wider and the cost less than with oxy- 
acetylene, allowing for carbide and oxygen at fair 
normal prices, respectively at 4d. per pound, and 4s. éd. 
per 100 cub. ft., but in cutting the 8-in. diameter shaft 
the time is more than three times that with oxy- 
acetylene, and generally the o n cutter com 
favourably in time, as oxygen, ot high pressure, blows 
away the melted metal quickly. The carbons are taken 
at |g oe long and the current at 1d. per unit. 

In hammered welds the edges are butted, and 


pieces of scrap steel of the same quality as in the 
to be welded are laid on to thic = ion ook hens 
they protect the 


are fused in before een, and 
abutting edges from burning. It is therefore a natural 
sequence to think of a metallic electrode in place of the 
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carbon, and with such metallic electrode other sulb- 
stances than iron or steel may be associated, and the 
Benardos specification mentions this fact. 


Cutting Mild Steel Plates. 























Cost 
Width of 
Length. | Thick- of Time. | Electricity. | Ourrent 
ness. Gap. and 
Electrodes 
feet. inch. inch. j|min. sec.) units. amps. a. 
1 1 8 Oj, 1-75 416 2' 
1 2 10/1-25 420 2 
1 1 26|0-76 420 1 
1 vi 0 45 | 0-40 875 1 
shaft (8 (diam.) ii 560 0 81-75 425 8 
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this paper only with electric systems chiefly applied to 
the ge of mild steel. 

The author holds no brief for any given system of 
welding, and in confining this paper to electric welding 
he does not intend to imply that gas welding produces 
inferior welds. Indeed, he is of opinion that each 
known system of welding has its proper sphere, and that 
probably any given method may be the best in its 
respective, most suitable application. The author uses 
nay aoenyuene welding, and has done so for many years, 
before the war, with most satisfactory results. 


Arc WELDING. 
Benardos.—This system was patented in Great Britain 
in 1885 by Nicholas de Benardos and Stanislas Olzewski, 


both of Pe It includes: (1) The union of 
metals; (2) their dis-union or separation; (3) the 
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metal. The current is direct, the voltage being about 
90 volts and the amperes 250 to 500, according to the 
thickness of metal. There are hammered we and 
fused welds, and the results are very good, seeing that 
the work is designed to suit the process, and the process 
the work. The arc may be 1% in. or 2 in. in length, 
and the heat may be well spread over a fairly large 
surface, which is, in the work in question, an advantage 
because it avoids extreme local stresses in the weld and 
tends to prevent deterioration of the metal s' i 
the weld. 

The speed of welding is considerable. Welds in mild 
steel 3-5 mm. thick can be made, including the heating 
and hammering, sound and petroleum tight, at the rate 
of 2-76 minutes per foot long; mild steel bosses fused 
and not hammered at 1-73 minutes per foot of weld ; 
and other fused welds 1-22 minutes per foot of actual 
welding. Eight inches of 15 mm. diameter carbon of 
eS oe are consumed in welding 50 ft. of mild steel 

in. thick. 





The carbon, 15 mm. diameter, is consumed as follows: About 
3 in. in the plates in each case, and 24 in. in the 8 in. shaft. 

Slavianoff, also a Russian, introduced about 1895 
a metallic electrode in place of carbon. In 1893, the 
author suggested a mild steel electrode to the late Mr. 
Dickinson of the Bowling Iron Company, and it was 
tried unsuccessfully. Decupetinent was not persevered 
with, or ibly a better t might have been attained. 
The omhen is not aware of any user of the Slavianoff 
system in this country, but understands it is in use in 
America, where the General Electric Company have 
develo: it to a considerable extent. 

Kj —Oscar Kjellberg, of Gothenburg, intro- 
duced into England, in 1907, a metallic electrode to 
replace carbon. He made the work negative to the 
electrode, so that the natural tendency would be to 
deposit the metal of the positive electrode on to the 
work. This system is largely and successfully used. 
The metal of the electrode is melted into the joint and 
then hammered. The metallic electrode is coated with a 
fusible silica flux, the object of which is to vent 
oxidation and to insulate the electrode. arc 
dissipates this flux leaving noslag. The current is direct 








and varies according to circumstances from 45 volts 
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to 90 volts. ‘Lhe electrodes vary in size, but generally 
may be taken as in. diameter soft iron wire. The 
eurrent may be a 145 amperes on work } in. to 
4 in. thick im mild steel. 

It is not found to be really pacietasiuays te apply this 
system to workin mild steel plates of a thickness below 
tin. The author has tested welds in thinner material, 
but would consider them less satisfactory than hammered 
welds made with a carbon electrode. The heating is 
more local and cannot be spread as with the freer carbon 
electrode. Nevertheless, some remarkably ‘results 
are obtained by well-trained welders in‘ boiler repairs, 
ship repairs, &. The speed of welding is not so rapid 
as with the Benardos arc. The coating of the metallic 





and so compensate for their loss. With some electrodes 
aluminium wire is inc under the coating. 
Blue asbestos yarn is i preferred as a coating 
for the electrode for welding iron or mild steel, as it 
forms a reducing flux, and it may be smeared with a 
composition such as sodium silicate or aluminium silicate, 
&c., to vary the fusing temperature of the yarn. Extreme 
care is used in the preparation of the electrodes and 
much stress is laid upon the good and regular quality of 
the metal of which they are composed, and upon the 
exactness and evenness of the coating. 

The metallic electrode is positive to the work and, 
in fusing, is deposited upon it. The coating in melting 
forms a vitreous slag which covers the weld and flakes 








Fig. 4. 120-K.v.a. Tyre 





heat is, of course, very local, and as with the Kjellberg 
system it cannot spread over a large area. current 
is direct, and the voltage recommended is about 106 volts, 
and much lower in amperes than with the Benardos 
system, varying from 20 amperes to 175 amperes accord- 
ing to the thicknesses operated upon. 

Cutting is possible with a metallic electrode by keeping 
the electrode from contact and maintaining an arc. 
The electrode melts away in the operation. If it touches 
the work it sticks to it. Occasional cooling by dipping 
the electrode in water is necessary. A carbon electrode 
is more easily manipulated fot this purpose. With the 
metallic electrode positive to the work and deposited as 
it melts on the negative electrode, which is the work, 
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electrode may be varied to suit the nature of the material 
to be welded, and the Kjellberg patent covers this in its 
specification. The metallic electrode melts away quickly, 
and has to be changed. ‘This is one of the details in 
which skill is required in the workman, because the 
weld is cooling while a new electrode is being inserted, 
so that at the point of junction of the old and new 
portions of the weld there may be a possibility of a 
defect. A skilled and careful operator can overcome 
this difficulty. 

The Quast-Arc.—This is a process in which a metallic 


electrode is used as in the Kjellberg process. It is the 
invention of Mr. Arthur Strohmenger, of London, and 
some excellent results are attai by it. Mr. Stroh- 


menger has brought out various methods of covering 
metallic electrodes with fusible insulating coatings. 
The coating may be of such a nature as to supply con- 
stituents that are burnt out of the metal in welding, 





PRESSURE. Fig. 7. 


off more or less in cooling. The slag must be carefully 
removed if successive layers of weld are required. Its 
object is to protect the weld from absorbing oxygen 
and so to avoid deterioration of the quality of the metal 
at the weld. The metallic electrode tuses into a joint 
repared by bevelling the edges of the pieces to be welded. 
t is in almost direct contact with the metal to be welded, 
so that there is not properly an arc. The operation is 
otherwise very similar to that in the Kjellberg system, 
but there is no hammering. The electrodes vary from 
about 14 8.W.G. to 4 8.W.G. in diameter for ordinary 
work up to } in. thick. 

This system appears to be best suited for thicknesses 
above # in. thick, He as in the Kjellberg process 
thinner metal can be ed. The of welding is 
relatively greater for the greater thicknesses in com- 
— with that of oxy-acetylene welds, but is much 
ess than with the carbon electrode up to } in. The 

















WIRE WELDER WITH WEIGHT PRESSURE. 


welds can be made upward. That is to say, the welder 
can work underneath the work and weld its under surface. 
This requires a particularly good workman. It can 
be done with other systems, but not so well, owing 
to the fact of the positive electrode depositing on the 
negative being a natural feature in an electric arc. 
any tests have been made both in the laboratory 
and in practical service with the systems described in 
the foregoing, and their utility has been fully demon- 
strated. The work, however, must be designed to suit 
the process, and the process must be regulated to suit 
the work, in order to be successful. Distortion due to 
the heat or the effect of contraction must be allowed for. 
especially on flat surfaces, and anyone requiring welded 
jomts would do well to consult the welding expert before 
definitely deciding upon the details of his design. 
Other Inventors.—There have been many inventors 
at work on electric welding. Dr. Hugo Zerener, 0! 
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Berlin, in 1890, introduced into Great 
with two carbons and a tic defi » app 
a Variation of the invention of Benardos already described 
in this paper. It is not greatly used so far as the author 
is aware. Charles L. Coffin, of Detroit, was a prolific 
patentee of inventi ce ted with are welding, as 
was also Henry Howard, of Halesowen. 

C. H. A. Hoho and A. C. Lagrange, of Belgium, devised, 
in 1892, an apparatus for heating metals to be welded. 
Thefmetals to be heated are fixed to the negative pole 
and immersed in an electrolytic bath. The current 
passes from the positive pole through the solution, such 
as carbonate of potash, and returns through the metal 
pieces attached to the negative pole. The solution 
decomposes, depositing hydrogen on the metal pieces 
in a thin layer. The metal pieces heat and the film of 
hydrogen protects them from the solution. The metal 
is withdrawn from the bath as soon as the proper tempera- 
ture is attained, and welded on an anvil. The metal 
pieces are perfectly clean and the hydrogen protects 
them to an extent from oxidation, but only until they 
are upset under the hammer. The process is interesting, 
but not in general use. The systems, in which welding 
is done by means of the electric arc, that are most 
generally used, are the Benardos, the Kjellberg and the 
Quasi-Are system. 

All the systems so far described are operated by 
hand. The work is fixed either on an anvil, a suitable 
support, or as in the repairs of boilers, or other objects, 
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hammer them while they are in the jaws of the machine, 
as it is found in practice that some sections are thus more 
thoroughly brought together. If the heat shows indica- 
tions of irregular distribution, the head of the hammer 
is sometimes used as an auxiliary conductor to bring 
more current from the jaw of the machine to the cooler 

ortion of the metal under operation. The jaws are 

llow and are cooled with water. 

The parts or pieces to be welded are held in jaws 
as in a vice. One jaw is tixed and one adjustable, so 
that by moving the adjustable, jaw the pieces may be 
brought into contact, and then after the current com- 
mences to heat and soften the metal at the point of 
contact df the pieces being welded, to press them together 
until the weld is complete throughout their mass. The 
adjustment of the movable jaw is in the simpler machine 
made by hand, in others it is automatic, and for heavy 
sections is done by hydraulic power. In some machines 
there is an automatic cut-out to switch off the current 
when the weld is complete. It is desirable to see that 
the pieces to be welded, if of equal section, project each 
to an equal extent beyond its respective jaw. In some 
cases gauges are provided to ensure accuracy. 

In many cases the weld is finished off by hammering 
on an anvil or by mechanical means so as to remove the 
fin caused by the extrusion at the weld, and to toughen 
the joint and improve the quality of the metal in it. 
The current is single-phase alternating, and of very low 
voltage, being transformed down to about 1 volt to 


after the circuit is broken, until all soft and rotten 
soipionmored whanedd tp ghating. Moki meting 
metal is removed when c Vv . No 

on the anvil is done at all, so that only clean metal is 
between the welded faces. The actual voltage 

to the jaws of the welder depends on the nat the 
contact of the jaws and may be anything between 
2 volts and 4 volts. 


Tuse WELDING. 


The following examples may be of interest as showing 
the power required and cost of same per weld :— 

8 Method.—Tube welded 1{ in. diameter by § in. 
thick. Maximum input 30k.v.a. This tube was we 
very slowly so as to do away with any thickening of the 
metal at the weld. These tubes are cut off quite square 
—originally they were cut off bevelled so as to avoid 
any contraction of the tube interior, but this was found 
to be unnecessary. On completion of the weld and 
while hot, the outside di ter is reduced by tongs 
closing on to and worked around the tube, gaps being 
cyt in these tongs to allow the scale to come away 
freely. No hammering is done and no lump is left on 
the inside of the tube. These tubes stand a hydraulic 
test of 3,000 lb. per square inch, and failures are less than 
1 in 500. 

Fast Method.—Where thickening at the weld is not 
detrimental, solid drawn steel tubes were welded in 
25 seconds, with a maximum input of 34 k.v.a., the 
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by being heavy enough to remain stationary, and is 
connected to the electric circuit by an attached con- 
ductor. There are, however, and have been in the past 
in special cases, machines arranged to hold the work and 
to operate the electrode. These have not been found 
generally to produce better work or to weld more rapidly 
than can be done by a skilled welder by hand. Where 
they are successful is in special cases in which the work 
is of a straightforward nature, and the position and 
travel of the work or the electrode, the one in relation 
to the other, can be maintained. 

Electric Resistance or Contact Welding.—This is the 
invention of Professor Elihu Thomson, of America. 
The author would like to correct a misstatement in his 
previous paper in which he referred to the resistance 
welding as the “‘'Thomson-Houston’’ system. A letter 
was received from Professor Thomson too late to be 
published in the report of the Proceedings, pointing out 
that Professor Houston was not associated with the 
invention. The author is not the only writer to fall 
into this error of nomenclature, and takes the first 
opportunity publicly to correct it. The earliest applica- 
tion of the Thomson resistance welding introduced into 
this country was that of causing currents of electricity 
to pass through the abutting ends of pieces of metal 
to be welded, thereby generating heat at the point of 
contact, which also becomes the point of greatest 
resistance, while at the same time mechanical pressure 
is applied to force the parts together. 

rs, angle, tee and other irregular sections are welded 
by this process, as are tubes, circular tyres for cart 
wheels, rims for the wheels of motor cars, frames, wire 
netting, chain, and mild steel wire, down to very small 
dimensions. Copper wire is also welded. In welding 
the heavier sections it is customary in some cases to 
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Tensite Srrenotna, &c., 





ROLLER WELDER. 


or One Piece or Lron Bar, 















































ELECTRICALLY WELDED IN THE PRESENCE oF Mr. W. G. KirRKALpy, at Messrs. J. W. anv T. 
Connouiy’s Works, Kino’s Cross. 
| ak, a i nl aes as veered 
| Original. Ultimate Stress. Ratio Extension. 
ie of Contraction | ee Appearance 
Test Description. | 4 Weld be of 
No. Per Sq. In. of to Area at In In In Fracture. 
| Size. | Area.| Total. | Original Area. | Soli. Fracture. | gin. | 3In. | 4 In. 
| 
| 
sq.in. Ib. Ib. tons. |per cent.) per cent. |per cent.|/per cent.|per cent. 
4498 Bar 1g in. x 1-22 | 0-502) 34,128 | 57,649 = 25-7 -- 36°7 31-0 24-0 21-5 Fibrous. 
4 in. x 
0-485 
4499 Bar lgin. x 1-22 | 0-543) 27,520 | 50,681 22-6 87-9 12-3 8-0 7°0 6-2 Broke at 
4 in. Weld x weld. 
midlength 0-445 Fibrous. 
4 volts at the electrodes, depending on the method of diameter of the tube being 1} in. outside by & in. 
welding adopted. ; thick. 
There are two methods of electric resistance or contact Tyre WELDING. 
welding, namely, slow and fast :-— a ‘ P 
1. Slow welding, with a small electrical input and Slow Method.—Steel tyre, 24 in. by 4 in. Hard, 


considerable time for application. By this method the 
metal is heated slowly, drawing it where required by 
tapping with a hammer to close contact and, when 
welding heat is obtained, set up rapidly and finished on 
the anvil. By this method the metal is not burnt and 
no rotten metal is hammered back into the weld. The 
current is ] volt to 2 volts. 

2. Fast welding. Heavy electrical input is used for 
a short period and the metal burned at the joint. The 
weld is closed up continually while burning occurs and 


springy steel for gun-carriage wheels took 0-7 B.T.U. 
applied for 58 seconds, maximum load 56 k.v.a. 

Fast Method.—Steel tyre, 34 in. by § im. Hard, 
springy steel for gun-carriage wheels took approximately 
0-9 B.T.U. applied for 30 seconds, maximum load 
120 k.v.a. There is no question that the welds are good, 
provided the conditions are right and proper care and 
skill employed. 





A more recent development of the Thomson system 
of resistance or contact welding is carried out by machines 
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adapted to more or less special purposes. There are two 
varieties of operation, namely, spot welding and roller 
welding. The principle is the same in both. The work 
is placed between electrodes of pure copper and current 
is passed through it, causing heat at the point of contact 
while pressure is applied to the work closing the joint 
and completing the weld. ‘The current is supplied to the 

i winding of a transformer placed within the 
machine. The secondary portion of the transformer 
consists of that portion of the machine that does the 
work and terminates in the electrodes. The current 
varies according to the speed and the thickness of the 
work. In thin work of, say, 20 B.G., the voltage at the 
electrodes may be } volt to 1 volt, and the current, say, 
80 amperes. The current is again alternating and of 


single phase. 

"The current, the pressure of the electrodes upon the 
work, and the speed of operation must be carefull 
adjusted each in relation to the others. With mild steel, 
20 B.G. thick, perfect welds may be made at a speed 
of about 8 seconds to the lineal foot between rollers. 
Where rollers cannot be applied the welds are made by a 
series of spots. If the spots overlap tight joints are made. 
Where tightness is not essential the spots may be applied 
at intervals. ‘The welds are very strong and sound, 
and probably the metal is left in a better condition 
with this than with any other system of electric welding. 

The best work is produced when the machines are 
re; qutamettediity. That is to say, where the 
time during which the electrodes are impressed upon the 
work does not depend upon the workman but upon the 
machine. The author is referring here more particularly 
to spot welding. In roller oolling the feed must be 
automatic. 

Some spot-welding machines are so arranged that the 
workman regulates the time during which the current 
passes by means of a treadle. He may allow the electrodes 
to be in operation too short a time, and so fail to heat the 
metal sufficiently to make a weld, or he may keep them 
in operation too long and burn or melt the metal. An 
automatic release regulating the time is obviously 
preferable. Machines used by the author are for 
welding thin sheet metal from 24 B.G. to, say, 14 B.G. 
Machines have, however, been made for dealing with far 
greater thickness, such as } in. to } in. where welded 
spots take the place of rivets, saving time and labour. 
It is conceivable, however, that this system has its 
limits, especially where rollers are used, owing to the 
disintegrating effect upon them of the heat due to large 
currents ; although the electrodes are in all cases hollow 
and cooled with water. So far as the author is aware, 
this system is chiefly applied at present to thin metal. 

To weld successfully and to produce the best results 
so far as the metal at the weld is concerned, the metal 
to be welded must be suitable. The author refers more 
particularly to mild steel. It should be made by the 
open-hearth process, sound, of regular thickness, and 
low in carbon, sulphur and phosphorus. Otherwise 
it may be difficult to weld or the weld when made may be 
brittle. More especially in resistance welding of thin 
steel the metal must be clean and free from scale. Too 
much phosphorus tends to make the steel brittle when 
cold, too much sulphur tends to prevent welding and to 
hot shortness. Too much carbon prevents welding. 

The author has found that for welding it is best to 
keep the carbon content below 0-1 per cent. and the 
sulphur not above 0-05 per cent. Recently the author 
found that open-hearth sheet steel of the following 
analysis in thin sheets would not weld by the resistance 
method :—, 





Per Cent. 
Carbon ... 0-19 
Silicon . 0-05 
Manganese 0-44 
Sulphur... 0-097 
Phosphorus 0-075 

Whereas the following welded satisfactorily :— 

Per Cent. 
Carbon ... 0-09 
Silicon ... 0-05 
Manganese 0-38 
Sulphur... 
Phosphorus 0-159 


’ It is to be noted that the sulphur content is high, 
especially in the former. Both these steels worked and 
flanged well, although in the latter the phosphorus is 
high. With the are systems the need for extreme | 
cleanliness is not so great, as they are not so sensitive, 
but to a certain extent the same conditions apply. | 
In heavier material welded by the Benardos arc, | 
mild steel of the following analysis welded well :— | 


0-072 | 
| 
| 


A. 
Per Cent. 
Carbon ... 0-10 
Manganese 0:45 
Sulphur... . 0-044 
Phosphorus 0-054 


whereas mild steel of the two following analyses would 
not weld satisfactorily :— 


B. Cc. 
Per Cent. Per Cent. 
Carbon... 0-15 | 0-10 
= moma” 0-52 + 0-40 
Sulphur... 0-093 0-086 
Phosphorus , 0-141 0-073 
(The silicon content was not given in these 


analyses.) 
On the other hand, good welds were made of mild steel 





constituted as follows :— 
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D. 
Per Cent 
Carbon ... 0-15 
Silicon ... 0-009 
Manganese 0-64 
Sulphur... 0-025 
Phosphorus 0-068 


Thus, although the carbon is high, it does not’account 
for the fact that sample B would not weld well. 








Fig. 10, ELECTRIC WELDING REPAIRS TO BOILERS. 


There are special hard steels made, however, which 
will weld, and mild steel can be welded to them. For 
example, certain tool steels can be welded to mild-steel 
shanks. In some cases these welds can be made by a 
blacksmith, but resistance welding machines are made 
for effecting these welds electrically. Kr: | require very 
careful regulation of current and steel of suitable quality. 
The author has seen most effective welds of high-speed 
tool steel to mild steel made in such a way that only the 
cutting edges of the tools are of the high-speed, quality. 


| 


















7 
ime } 


POAT BOILER 
CENTRE FURNACE AFT 











(s722. m.) STARBOARD BOILER 


CENTRE FURNACE FURNACE 








“4 





Fie. 13. 


failure, therefore, must be due to other constituents. 
Probably the chief cause was the high percentage of 
sulphur. Where sulphur is high it seems to cause boiling 
of the metal, which after cooling is full of the craters of 
burst blisters. The great heat of the are and the free- 
dom of fusing enable this phenomenon to manifest itself. 

The author particularly desires to draw attention to 
this question of quality, which has not hitherto received 
the gee attention it deserves. He is of opinion that 
careful scientific investigation of the effect of each: of 
the constituents of ordinary mild steel would bef of 
considerable value. 
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BENARDOS ELECTRICALLY-WELDED CYLINDER AND RESULTS OF THREE COMPRESSIONS. 


Different kinds of high-speed steel require various 
methods of treatment, and to make successful welds 
requires some experience of the steel in order to regulate 
the welding temperature. The temperature appears to 
be a matter of the greatest importance to enable such 
welds to be effectively made. In some cases it is found 
that the high-speed steel heats much more quickly than 
the mild steel to which it is being welded, and some high- 
speed steel heats much more — than others. In 
welding this steel the current is applied until the high- 
speed steel reaches a red heat, and is then cut off to 
enable the heat to be communicated to the mild steel. 
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The switch for turning the current on and off is manipu- 
lated accordingly, the current being continually started 
and stopped as the operator watches the heating effect. 
As the steels become softened by the heat, pressure is 
gradually increased squeezing the two steels together. 

There is of necessity a good deal of sparking at the 
switch during the operation, but the economy effected 
by using a small quantity of the comparatively clear 
high-speed steel for the cutting portion of the tool as 
compared with the larger quantity of mild steel in the 
shank is very considerable. It is scarcely possible to 
obtain analyses of the various high-speed steels, but 
among others the high-speed steel known as stellite is 
effectively welded in this way. 
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ToRSIONAL StREssES. SpEED 140 CyciEs PER MIN. 








compressed air is dangerous and should not be used, 
or if used should be applied only by skilled operators 
under strict conditions. A slight air pressure may 
indicate defects either by dipping in water, in which case 
bubbles appear, or by applying a soap solution to the 
surface so that defects are indicated by soap bubbles. 

re are certain welds, however, that cannot be very 
easily tested. For example, the hull of a ship is a very 
modern — of electric welding. Pressure cannot 
be applied. The petroleum test cannot be applied unless 
the joints are so made as to be suitable for such a test. 
The author is inclined to think that in such a case 
V-joints should be carefully prepared, and the welds 
made by the quasi-arc process if electric welds are desired. 








tN Posrrron. 


BY MEANS OF ALTERNATING 
(STROHMENGER. ) 





Fig. 15. Heapstock or Fic. 


Testing.—It is the author’s opinion that an efficient 
system of testing should be applied as far as possible 
to all welds. Nothing goes out of the author’s works 
that is not tested. The tests should be designed m 
relation to the welds made and the purpose they are 
required to fulfil, and should be as thorough as possible 
without over-straining the material. A good test for 
metal not subjected to pressure is to hammer the welds 
when cold to break superficial skin welds, and then to 
apply petroleum to the weld. Petroleum is very pene- 
trating and will come through a defect quickly as a rule. 
Tt also has the advantage of showing clearly by a black 
spot or stain exactly where the defect is. 

For vessels subject to internal pressures, it is best to 
apply either a test with compressed air for low pressures, 
say, up to 20 Ib. per square inch, or a hydraulic pressure 
test for higher pressures. high-pressure test with 





14. Txst-Prece in PostrTion. 


Petroleum could then be dabbed on to the inside of the 
plates at the welds and defects would be indicated and 
could be remedied. Before applying the petroleum 
the welds should be smartly hamme to break super- 
ficial skin welds, more especially for thicker plates. With 
lapped joints it would not be possible to apply such a test 
effectively. It is probable that this kind of weld would 
be better than a hammered weld. It would be difficult 
to hammer properly such a weld, and as hammering tends 
to draw the metal somewhat, an attempt at hammering 
might lead to distortion and irregularity of the surfaces 
at and near the joints. 

The stresses upon the hull of a ship, however, are so 
varied and so incalculable that a petroleum test alone 
would, in the author’s opinion, not be adequate. To 
make dependable welds in such a case demands the 
highest skill in the welders, whose reliability should be 





roved by tests upon selected welds ot a similar nature. 

he welding of ships has been discussed within receut 
months, and it is an open secret that experiments have 
been and are being made. It is claimed and ars 
clear that there would be a considerable saving in labour 
and a consequent increase in the speed of ship production. 
It should not be overlooked that, provided really good 
welds can be ensured, they are stronger than the Noes 
riveted joints and are tight. The question of welding 
the hulls of ships is a very serious one, and while the 
author would encourage experiment and research with 
confidence, he would at the same time advise caution 
in such a matter. 

In testing welds there are, of course, the well-known 











Fic. 16. Macurtne ror ComBinep Impact aND Benprine Tzsts. 
(STROHMENGER.) SPEED 650 CycLEs PER MIN. 


TEst-Prece 


methods of testing for tensile strength, for elongation, 
for hardness, &c. A good electric weld should have fully 
90 per cent. of the strength of the original metal, These 
tests, however, do not tulfil all needs in such cases as, 
for example, the hull of a ship subjected to complicated 
stresses. 

In considering ordinary tensile and elongation tests 
as applied to welds, it is clear that their resulte may be 
misleading. First, the Benardos arc is the only electrical 
are system that produces a true weld. The systems 
using @ metallic electrode are more in the nature of 
soldering, inasmuch as they unite the parts to be welded 
by means of a substance differing very often from those 
parts. As a criterion of the relative strength of the 
original metal and the weld, it is obvious that the com- 
parison is scarcely a true one, 

Secondly, elongation is again ly to be cx 
@ true test, because at the actual point of union the nature 
of the added metal is not the same very often as that 
of the original. 

Mr. Strohmenger has designed apparatus to test in 
other ways. In one case he has made a machine to test 
by alternating torsional stresses, Figs. 14 and 15 on 
this page. A test-piece is inserted in the machine and 
gripped at each end in a vice. One vice is stationary 
and the other movable. The movable vice has a rocki 
motion so that the test-piece is subjected to torsion 
stresses of 20 deg. (10 deg. on each side of the centre 
line) and is turned backward and forward until it 
fractures. 'The weld would in such a test-piece be in the 
centre lengthwise. It is found that in good mild steel a 
piece about 18 in. between the jaws and without a weld 
in it will withstand about 250,000 twists before fracture. 
A good weld should approach 90 per cent. of this figure 
in material suitable for welding. 

Mr. Strohmenger has made another testing machine 
for combining an impact with a bending test in rapid 
pisemeiiann. We. 16, above. It appears to the author 
that these methods of testing are worthy of consideration. 
Adequate tests of reliability and g quality seem to 
be especially necessary in view of the recent rapid 
development of welding. All kinds of people have 
been called upon to make welds. Very few are capable 
of making reliable welds of varied character. Often the 
best looking welds are the worst welds through being 
superficial. The old adage “ beauty is but skin deep” 
is very applicable to welds. 

A very remarkable test of the metal composing the 
welds has recently been made, involving a disturbance ot 
the structure to an extent which the author would have 
expected the welds would not resist. A number of mild 
steel cylinders, each about 1 ft. long by 10 in. outside 
diameter of open-hearth mild steel of 26 tons per square 
inch ultimate tensile strength, } in. thick, were welded 
longitudinally. These were reduced by means of dies 
in a hydraulic press at one end to about 4} in. outside 
diameter. The cylinders were reduced in three heats, 
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the first reduction being 4 in. in diameter, the most 
severe of the three. These were welded by means of 
the Benardos electric are with carbon electrode, and so 
long as the welds were properly made they withstood 
the operations successfully. Welds made with a metallic 
electrode did not stand, they broke early in the first 
pressing and overlapped in the dies. 

Welds made by oxy-acetylene gas did not break, but 
the soft iron joint squeezed out so that the dies would not 
quite close, and the length of the finished article did not 
come out so great as was desired. The length had to be 
inereased by building up with oxy-acetylene. 

A series of four photographs, Fig. 13, page 156, are 
reproduced showing the plain cylinder, and also the 
result of each operation of the press. These articles 


were compressed, and at the same time drawn to retain 
the desired length of about 10% in. 


This treatment is 

















case there was no pre-heating. It is interesting to recall 
that, as far back as 1891, metallic electrodes were used 
of ordinary grey cast-iron by Messrs. Lloyd and Lloyd, 
at Halesowen. A number of repairs were effected, 
notably a flywheel which had broken in the arms and 
which was welded in situ. Fires were lit round the wheel 
to heat it before welding, and it was welded while at a 
red heat. 

The author would like to acknowledge with thanks 
information about systems of electric welding in which 
they are interested supplied by the following gentlemen 
and firms, who have kindly furnished illustrations, 
samples of welded articles (illustrated below), or have 
allowed the author to see their works in operation, 
namely: Mr. Longley, of Messrs. Smith, Parfrey and 
Co., Limited ; Mr. T. F. Tate, of the Electric Welding 





Company, Limited ; Mr. Rokes, of the Telegraph Con- 
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of 15 to 20 links per minute ; # in. to ¥ in., 10 to +18 
links per minute; #} in. to ? in., 5 to 8 links per 
minute. 

The chain is placed in position as shown, and the links 
are dealt with alternatively, so that the chain has to 
pass twice through the machine. Each link is welded 
separately, and the link undergoing this operation is 
closed by two plungers which push the two parts of 
the link together. The electrodes are then brought into 
contact with the link, one on each side of the weld, 
and the link is heated and welded. A pair of swage 
tools are then brought forward to swage the sides of the 
link. This leaves two fins at right angles to where the 
swage tools have operated. The chain proceeds forward 
through an apparatus shown just below the support 
for the chain, at which point a double cutting tool is 
brought into operation to shear off the two fins above 
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Fie. 17. Benarpos Arc WELDs. 
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scarcely to be recommended as a commercial transaction, 
as it is exceedingly difficult to find a welder of sufficient 
skill to make a certainty of success without considerable 
training. There were some hundreds of these pressings 
made, and the experiment is of considerable interest. 
In addition to the varieties of work referred to 
electricity is being used for cast-ron, for aluminium and 
other metals. Even pure nickel has been spot-welded. 
There is not room within the limits of such a paper as this 
to do more than mention them. Where electricity is 
used for welding cast iron it is in most cases employed 
with a metallic electrode. Both the Kjellberg and the 
Quasi-Are processes are used in this connection. The 
author understands that in America the Slavianoff 


process has been used with considerable success, notably 
in the repairs to the cylinders, &c., of the engines of the 
German ships Vaterland and others that were requi- 
sitioned by the United States Government. 

Where electric welds were made, mild steel was first 
deposited on the cast-iron surfaces, and the final joint 
made by welding the mild steel parts together. 


In this 


(MeTaL ELECTRODE). 








Fig. 20. THomson 





struction and Maintenance Company, Limited ; 


Mr. 
Strohmenger, of the Quasi-Arc Company, Limited ; 
Mr. H. 8. Marquand and Mr. Kennedy, of the British 


Are Welding Company, Limited; Mr. Devey and 
Mr. Millinger, of the British Insulated and Helsby 
Cables, Limited ; Mr. Burfitt, of the Associated Equip- 
ment Company, Limited, Walthamstow; the Haslam 
Foundry and Engineering Company, Limited, Derby ; 
Mr. Green, of Eliza Tinsley and Sons, Old Hill; Mr. 
Meacher, of the Westminster Engineering Company, 
Limited. 


APPENDIX. 

A number of machines, &c., are illustrated, of which 
the following is a list :-— 

Fig. 1, page 153.—A Prescot Machine Arranged for 
Welding Tool Steel.—Maximum kilowatts, 30. This will 
weld pieces of square section up to 1-25 sq. in. 

Fig. 2.—A Prescot Chain-Welding Machine.—These 
machines are made to weld ¥ in. to 4} in. at the rate | 














ELectric RESISTANCE OR ConTAcT WELDs. 





alluded to. Immediately below this part of the machin« 
is a feed motion for feeding the chain forward. 

Fig. 3.—An illustration of }-in. chain before and after 
testing. 

Fig. 4, page 154, is a tyre-welding machine made by 
the Electric Welding Company, Limited, capable of 
welding tyres up to a maximum of 10 in. by 1 in. section 
(6 in. by Lin. normal). Electrical capacity 120 k.v.a. 

Fig. 5 is a somewhat similar machine arranged for 
tube welding, also made by the Electric Welding 
Company, Limited. 

Fig. 6 is a machine for welding wire of iron, steel! or 
copper. This machine is made in two sizes (1) dealing 
with 18 8.W.G. to 6 8.W.G. iron or steel wires, capacity 
4 k.v.a.; (2) for wires from 6 8.W.G. to § in. diameter, 
capacity 10 k.v.a. In this machine the jaws are pressed 
together by means of a spring as shown, and there is an 
automatic arrangement for cutting out the current when 
the necessary travel for pressing together the two parts 
to be welded has been completed. 

Fig. 7 is a somewhat similar machine, but with weights 
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instead of a spring for pressing the parts to be welded 


together. 

ig. 8, page 155, is a machine made by the Electric 
Weldi Seaeinn , Limited, in America, for we 
the hubs and spokes of wheels, such wheels as are u 
on agricultural machinery. A wheel is shown in position. 
The hubs are made in two pieces, on one edge of which 
recesses are cut a little smaller than the spokes. ‘The 
wheel is then assembled and placed in the welder, and 
the current applied directly to the top and bottom halves 
of the hub, which, when heated, are forced together by 
means of hydraulic pressure. Capacity, 120 k.v.a. 
The maximum capacity of this machine is 4-5 sq. in. 
section of area. 

Fig. 9 is a roller welding machine. 

Fig. 10, and Figs. 11 and 12, page 156, show the work 
of the Kjellberg system with a metallic electrode. 

Fig. 17, page 158.—Benardos Arc Welds.—Mild steel 
flat bars (not annealed ) welded across middle with carbon 
electrode, bent in hydraulic press until they showed 
signs of fracture :— 

(A) 2 in. by j in. Slightly cracked somewhat away 
from weld by bending to 150 deg. Cracked at two 
places indicated by arrows. 

(B) 2 in. by } in., fullsize. Fractured by bending 
to 115 deg. (not right through) at weld. 

(C) 2 in. by } in. Cracked at weld by bending to 
125deg. Crack clearly shown in photograph. 


Fig. 18, page 158.—Kjellberg Electric Arc Welds 
(Metal Electrode) :— 
(D) Fracture of 2} in. by }} in., mild steel bar. 
This bar was— 
Ist. Annealed. 
2nd. Welded with metallic electrode. 
3rd. Re-annealed and fractured under steam 


hammers. 

(E) 1. 2-in. by } in. mild steel bar fractured by 
hammer. 

2. 24in. by }4 in. from mild steel boiler plate fractured 
under steam hammer. 

3. 2-in. by j-in. mild steel plate fractured by gradual 
pressure. 

(F) 1. Mild steel plate, 13 B.G. welded flat, and bent 
once to a right angle ina vice. Fractured, but not right 
through. 

2. Mild steel plate, 13 B.G., welded at corner of a right 
angle. Fractured by being bent once in vice. Broke 
suddenly without showing ductility. 

Fig. 19, page 158.— Quasi-Arc Welds (Metal Electrode) : 

(G) Mild steel plate, 4 in. thick. Welded flat, then 
doubled once on itself with hammer. Fractured close 
to, but not at, the weld. 

(H) Mild steel plate, 2} in. by fin. by 20in. Welded 
across centre. Weld shown to immediate right of nail 
in engraving at x x. Tested in Strohmenger’s alternat- 
ing torsional stress machine, Fig. 14, page 157. Slightly 
cracked at weld and broken up at @ ¢, away from weld, 
after 200,000 twists of 20 deg. : 

Fig. 20, page 158.—Thomson Electric Resistance or 
Contact Welds :— 

(J) Two pieces of mild open-hearth sheet steel 
welded between rollers, longitudinally along middle, 
the edges being overlapped at weld, 20 B.G. thick. 
Bent cold without crack or defect. 

(K) 1}-in. iron steam tubing. Welded at xx. Cut 
out to show section and interior at weld. The internal 
diameter is scarcely affected. 

(L) 1}-in. iron steam tubing. Welded at xx. Tested 
to 2,000 lb. per square inch internal pressure without 
fault. 

(M) A boring tool. 
cutting edges welded on. 

(N) Two lathe tools. Mild steel shanks. High-speed 
steel-cutting edges welded on. These tools are worn 
down in service right through the em wee steel. 

(O) A pipe carrier made of a bent rod with the two 
intermediate divisions welded in round rod § in. diameter 
throughout. A cycle-seat post of drawn steel tube 
welded at x x. 

(P) Part of the rim of a motor-car wheel welded. 
The hub of a harvester machine wheel welded together 
with spokes welded in. The hub is assembled in halves 
and the spokes laid into prepared spaces. Hydraulic 
pressure closes the welds together. 


Mild steel with high-speed steel- 





Tue Instrrvtion or Etectrica, ENGINEERS’ Wark 
MEmoRIAL.—Upwards of 130 members of the Institution 
of Electrical Engineers have fallen in the war, and many 
others are broken and disabled. While it would be 
impossible, say the War Memorial Committee, to add 
lustre to their names or adequately to express appreciation 
of their ungrudging service to the country and to 
humanity, it is fitting that means be taken to preserve 
the memory of those who have died and to give such 
help as on needed by those who are wounded and 
disabled. Electrical Engineers’ War Memorial 
Fund has been initiated to attain these objects, and it is 
proposed that the memorial should tak> the form of: 
(1) A permanent record in the Institution building in the 
form of a bronze memorial; (2) a fund to assist the 
wounded and disabled ; to provide help to the families 
and dependents of the killed and wounded ; to provide 
for the education of the children of those who have been 
killed or permanently disabled. The committee formed 
to carry out the details of the memoria] now make an 
appeal for help in placing the war memorial on a basis 
wh ch will adequately commemorate those who, in the 
full power of their manhood, gave freely and without 
question. It is the earnest wish of the committee that 
the fund which is to be raised may be of a substantial 
character, and one worthy of the resources of the electrical 
industry. All remittances are to be made payable to 
“The Institut'on of Electrical Engineers,” and to be 
sent to the Institution. 


FALLING PRICES OF MATERIALS. 


THE report of the Committee on “ Financial Risks 
attached to the holding of Trading Stocks” is now 
published by the Ministry of Reconstruction, The 
committee were appointed early last year by Dr. Addison, 
who recognised that fear on the part of manufacturers 
and traders of losses, due to a fall in prices of raw material 
bought at war-time prices, would tend to cause a re- 
luctance to embark on full-scale production after the 
war and would thereby retard the attainment of maximum 
national productiveness. He accordingly invited the 
committee to inquire and report as to any measures 
which could be adopted with a view to securing that 
manufacturers and others should be financially in a 
position to hold stocks after the war, and that reasonable 
safeguards should be established to prevent serious 
financial losses as a result of possible depression followin, 
on a period of great inflation, in respect of stocks o 
materials required for industry. 

After illustrating the enormous rise during the war in 
the prices of raw materials and goods, the committee 
express the view that apprehension of loss due to a drop 
in prices is well founded. Five main causes are likely 
to bring about this fall :— 

1. The disappearance of war risk insurance, &c. 

2. Reduction in freights due to increased availability 
of shipping. 

3. Fall of wages compared with the rates preva‘ling 
during the war due to increased availability of labour on 
demobilisation. 

4. Additional production (due to cessation of the 
demand for military material) of staple articles now 
standing at “scarcity prices.” 

5. Reduction of the note issue to restore an effective 
gold standard or in other words, “‘deflation”’ of credit. 

A natural corollary of the trader’s fear that he will 
lose through falling prices is that he should wish to take 
@ very conservative valuation of his unsold stocks 
This affects their valuation for the determination ot 
excess profits duty. 

The three lines of possible relief that have been 
suggested by traders are :— 

1. Lower rates of taxation during the war. 

2. The Government to bear a share (out of taxes 
already received) in any losses after the war. 

3. A redefinition of “profits’’ now chargeable to 
taxation by way of permission to create reserves before 
arriving at the sum chargeable to taxation as profits, 
or by the adoption, when making up periodical accounts, 
of different principles of valuing stocks from those 
generally obtaining in industry hitherto, or admitted 
by the taxing authorities. 

Up to the present taxation relief has been ted by 
two concessions contained in the White Paper (Cd. 8623), 
viz. :— 

1. An allowance is made for the fall in the value of 
stocks held in the last accounting period, to the extent 
to which they are realised in the succeeding two years. 

2. The “ base stock’’ method of valuation, i.e., that 
of valuing a constant quantity of stock at a constant 
price, which is permitted in certain classes of industry 
wherein it is a practice of the trade. 

The first concession is criticised as being (1) unwork- 
able, because the physical identity of the stocks sold 
cannot in practise be ascertained, and (2) inadequate, 
as relating to only one set of sales. Only a very limited 
number of industries have obtained the second con- 
cession. Those which have done so will commence the 
post-war period with stocks valued considerably below 
their market price, and therefore, in the opinion of the 
committee, have established no further title to relief. 

Suggested Remedies.—The committee preface their 
general recommendations by saying they regard it as 
most desirable that the position of industry should be 
specially strengthened when on the threshold of a period 
in which markets have to be reorganised or created 
and in which industrial conditions are in the highest 
degree uncertain. The most hopeful line of approach 
to a solution of this problem lies, they think, in a reduc- 
tion of the present rates of excess profits duty. The 
present 80 per cent. duty, they consider, encourages 
extravagance and discourages enterprise, the reward 
being paltry, while little margin is left for renewals, 
development, and the capture of new markets, to say 
nothing of the establishment of reserves against bad 
times. 

The committee recommend two alternative remedies :— 

1. A reduction in the excess profits duty from 80 per 
cent. to 65 per cent. for the accounting period approxi- 
mating to the year 1918 now in course of assessment, 
on the understanding that the duty so remitted is 
retained in the business and not distributed. This 
reduction might be accompanied by the withdrawal of 
the first concession in the White Paper, which was largely 
a result of the raising of the duty to 80 per cent. 

2. If this course is impracticable, the committee 
suggest that part of the duty now to be paid should be 
treated as a suspensory reserve for a period of five 
years, the amount so treated to be represented by a special 
kind of War Loan to be held on joint account by the 
Government and the tax payer. The amount of this 
reserve should be 20 per cent. of the average excess of 
profits in the last two years of the a After five 
years this reserve should either revert finally to the State 
or, in the following circumstances, become wholly or 
in part the property of the taxpayer :— 

e must show that his annual profits over that period 
are less than the amount of the percentage standard to 
which he was entitled or would have been entitled under 
excess profits duty, and that these deficiencies have been 
associated with the holding, during this period, of stocks 
at failing prices as distinct, for example, from bad 





management or reduced turnover. He would then be 


entitled to relief to the extent of 80 per cent. of the 
deficiency ; but for no greater sum than the amount of 
the reserve. 

In the case of the second remedy the committee 
ee eee ee Paper 
should continue to stand, and that each business should 
state, when making its return for assessment for the last 
period of excess profits duty, whether it proposes to come 
under the first concession in the White Paper, or, waiving 
all rights thereunder, to come under the five-year War 
Loan system of relief. 

A reservation by four of the ten members of the 
committee expresses the view that the “base stock” 

thod of valuation should be permitted by all traders, 
but that the valuation prices must not be lower than 





they have actually been within the tradér’s experience. 
Further, they are of opinion that if the ougs remedy 
by way of reduction in the duty cannot be granted, the 


amount of the reserve allow 
should be at least double. 

The committee recognise that they have been unable 
to formulate any scheme of relief for those who pay 
no excess profits duty. They also consider that a 
business which has denuded itself of its “immanent 
stock,’’ at the instance of the Government, to meet 
immediate needs, has a claim for consideration which is 
best preferred to, and granted by, the Department of 
State to which the assistance was rendered. 


in the second remedy 





AGRICULTURAL MaAcHINERY COMMITTEE, FRaNcE.— 
An Agricultural Machinery Committee has been instituted 
at the French Ministry of Agriculture by decree of 
November 30, 1918, published in the Journal Official of 
December 1. Its functions are to study and propose 
measures to ensure the construction in series of ieul- 
tural machinery and implements ; to encourage ‘the use 
of agricultural machinery, and to facilitate repairs; to 
a the necessary skilled labour, and to improve 
models. 


Tue Sanpwicn System or STroxinc.—We have 
received from the London Coke Committee, of 84, Horse - 
ferry-road, 8.W. 1, the following results of a test of 
boiler feeding with a mixture of bituminous coal and coke, 
laid in layers on a chain grate stoker as compared with 
feeding with coal by itself. The test was made by the 
H ulic Power Company, using unscreened crushed 
coke or breeze as a diluent to coal in proportions varying 
from 30 per cent. to 75 percent. The guaranteed normal 
capacity of the boiler was 6,000 Ib. per hour. 


























Test No. 1. Test No. 2. 
Coal and Coke.| Coal only. 
Calorific value as fired... ..}11,885 B.Th.U.)12,150 B.Th.U. 
Fuel consumed per grate ft.-hour 30 -66 Ib. 66 Ib. 
Ash and clinker, actual oe neo cent.| 12-7 per cent. 
Average steam pressure é 178 Ib. 170 Ib. 
Average superheat t 486 deg. F. 490 deg. F. 
Water evaporated per hour 10,505 Ib. 8,747 Ib. 
Water evaporated per hour per 
uare foot of heating surface 5-22 Ib. 4°35 Ib, 
Water evaporated per pound 
of fuel, as fired from feed 
temperature on pe 7-18 Ib. 5-76 Ib. 
Water evaporated from and at 
212 deg. F. .. ae - 9-22 Ib. 7-44 Ib. 
Efficiency ; boiler and super- 
heater .. “f > .-| 69-9 per cent. | 53-12 per cent. 
Efficiency ; boiler with econo- 
miser .. - es ..| 79°96 per cent. | 60-98 per cent. 
Draught over fire 0-25 in. 0-25 in. 
SHLPBUILDING IN THE PHILIPPINES,—Accordi to 
The London and China Telegraph, the shipbuilding 
industry of the Philippine Islands is assuming important 


proportions. A scarcity of tonnage due to the war 
prevails in Philippine waters, and grows more and more 
acute as the better vessels eng in inter-island trade 
are transferred to overseas service. An effort is being 
made by the Philippine Government to stimulate the 
building of ships in the islands, particularly such ships 
as are adapted to inter-island trade. This effort is 
meeting with a promising resp in many parts of the 
country. Vessels to the size of 250 tons, suitable for 
domestic commerce, are being turned out in at least 
seven different sections of the Philippines. Shipbuilding 
is not al ther new to the islands. In @ recent report 
Mr. J. F. mer, an American correspondent at Manila, 
mentions that during the past century the industry has 
been carried on to some extent. Not only have capacious 
lorchas, cascoes, barangays, and otber peculiarly 
Philippine types of vessels employed in coastwise and 
river trans ion been constructed, but larger sailing 
craft capable of inter-island voyages and large enough 
to venture to the coast of Asia have been built. In the 
Province of Albay galleons capable of oceanic voyages 
were constructed in Spanish days. It is well known that 
the vintas used by the Moros of the Sulu Archipelago 
were lenge oe to carry on a trade with the teh 
East ies and to make voyages as far as Manila. 
These craft were sturdy and good sailers, revealing con- 
siderable constructive skill in their builders. The 
Moros have not lost their cunning in this respect and are 
still relied u to render valngble service in the growing 
industry. Those engaged in pag tenga report a 
scarcity of skilled labour, but say that unskilled labour 
is — in nearly every section where the industry 
is being carried on. In all the localities in which yards 
are now in operation, and in many others, natural 








conditions are favourable for shipbuilding, waterways 
and timber being available in sufficient abundance. 
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ELECTRICAL APPARATUS, 


pre R. ae R. penee, Barnes, London, and J. W. 
nrigge.. Beattord Electrical Connector ements. 
(2 ) July 8, 1918.—This invention has reference to 
electrical connector arrangements of the kind in which the wires 
to be connected are secured in sockets in the externally screw- 
threaded ends of stalks or the like, such as the stalks of shunt- 
regulators, starters, switches. According to the invention, that 
end of the stalk, stem, or other conductor to which the wire is 
to be eonnected endwise, is provided with a plane non- on 
screw thread, if it is not already threaded. It is then drill 
or bored axially down the centre to form a tubular hole or socket 
rather narrower than the wire which is to be connected to it. 
The screw-threaded and drilled end is split or divided longi- 


tudinally so that when the end of the wire is inserted in it, it will 
be foreed open slightly, so that the previously plain screw thread 
becomes conical as it were. mi now screwing up a nut on ed 
threaded end, the split ereof are again forced a 
and jamb the wire end t Ganety in position with an absolute a’ 
rigid gy. wt which will effectually resist anything which might 
tend to m it, such as vibration or heating and coolin 
@ is the screw- threaded end of a stalk to which the wire b fs | Po 
to be connected. e is the axial socket which is drilled in the 
said end a to receive the end of the wire, dis a saw cut by which 
the end a is split to form, as it were, two jaws to Brip | the wire b. | 
@is the nut by which the tightening action is ob' (Accepted | 
December 11, 1918.) 


GAS ENGINES, PRODUCERS, AND HOLDERS, &c. 


121,071. L. W. Law, B London. Int 
Combustion Engines. (4 Figs.) April 23, 1918. —The 
invention relates to internal-combustion engines of the kind in 
which compression takes place in the crank chamber. According 
to theinvention, there is provided for the purpose of preventing | ; 
it between the crankshaft and its bearings, a device 
consisting essentially of a ring of flexible material so arranged 
around the crankshaft that pressure from within the crank | 
chamber causes the ring to press a member against the bearing 
to make an air or gastight joint at that . @is the member 
which may be pressed inst the outer face of the bearing. | 
The member a surrounds the crankshaft at that part, and has a | 
working fit thereon. The outer face of the bearing and the edge 
of the brass within it are truly faced up, and the member a is 
— on its inner face with two annular ridges, one of which 
bear against the outer face of the bearing and the other 
aguas the edge of the brass. 6 is a collar which is secured | 
around the cok a little distance from the outer face of the | 
member a, ween the member a and collar b a ring ¢ of | 
flexible material is arranged. The edge part of the ring ¢ nearer | 


—_——~ 





ernal- 
resent | 




















the bearing is engaged in an annular groove a2 in the outer face 
of the member a, and a portion of the said ring near that 
abuts or lies on the surface of an annular ge a5 on the 
member a. The ring ¢ is curved outwardly in a concave annular 
manner until its outer edge part is approx ~goe | -- — angles 
to the crankshaft, and the said outer edge part in an 
undercut annular groove 61 in the ootias b. The | resilience of 
the ring ¢ ae flatten it, causes ita Junctions with the 
member 4 and collar b to be coy on bees alr or yy If and 
when air or from the crank cham ween 
the crank and the brass, or between the ween aud th the body he} 
the bearing, it also passes betwen the member a and the said 
shaft, thus having access to the inner face of the ring ¢. The 
reassure of the esca) comaging of air or gas acts on the ring c, tending to 
tten it, and as the collar b constitutes a fixed ebutenent for 
the ring ¢ the said ring, in flattening, forces the member a against 
the outer faces of the bearing and brass, as oe air or gas- 
tight junction between the ri pees the said Tr a 80 lo 
as the air or ressure on the ring ¢ continues. 
December 11, 191 P 


121,063. The Firm & Cie, . France. 
Internal- En (3 Figs.) Jan 17, 1918. 
—This invention relates to that type of two-stroke we le internal- 

ine wherein the sca air 
ted in a combustion chamber, or the Ly 
ae Hitherto, in that type of engine the e: ports have 
been disposed in a row around the whole interior circumferen:e 
4 = ee ic Bo eyo with the present invention, the 
part way round, and in a manner not to 
Seetne’ wi Sa d= the cylinder piston presses on 





is admitted | the 





- cylinder wall, under the the influence « of the reactions of the end 
f the connecting rod the working stroke. lenotes the 
eyliader, 2 its liner, 3 b me exhaust ports, and 4 the exhaust outlet 
me. The ports 3 are arranged around part of the circum- 
erence only in a manner to reserve, for the bearing of the — 
a large uno surface, hy wit, the a m-n represented 
by hatched lines in Fig. 1. . 3 is shown the piston and its 
associated crank in a by vey: mw ¢ may have during the working 
stroke, The working pressure f can resolved into a com- 


4 @ 
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ponent F1 along the connecting rod, and a component F2 normal 
the cylinder. The latter component, which represents the 
reaction of the connecting rod, is trarismitted to the piston, and 
by the latter to the large bearing surface m-n on the cylinder 
wall arrangement permits, moreover, of oil-feed ducts 
| for a ubrication being conveniently arranged in the 
os m-n, without the oil being able to find its way to the exhaust 
rts. 5 and 6 represent such ducts, while 7 is a duct for the 

caeely of the oil. (Accepted December 11, 1918.) 
, and H. J. 


120,866. S. a = 
En; 


Marshall, Internal- bustion gines. 
@ E ay July oN Tol —This invention relates to improved 
a and reversing “means for internal-combustion engines 
of f the ind in which the engine is started and reversed by means 
of an impulse or impulses obtained by admitting air or gas under 
pressure to one or more cylinders. It is known in such starting 
ind reversing arrangements to admit compressed gas from storage 
vessels to the cylinders by means of valves which are mechanically 
operated from some part of the engine. The present favention 
ay in interposing between the valve and the means operating 
t, a speed-controlled member operated by the said means and 
rd. upon the valve without the intermediary of a pre-set 
mechanism, the arrangement being such that, pA.§ starting, 
the said speed-controlled member cuts off the su ply of com- 
pressed air or gas automatically upon a certain desired speed 


being imparted to it by the means referred to, and, when reversing, 
the speed-controlled member automatically opens the valve, 
also upon the desired speed being first reached. a is the valve, 
b the valve casing, c the inlet for oo gas, and d the outlet 
to the cylinder. The mechanism for o) ae Se valve comprises 
an axially movable member provided with two cam portions 
é, el intended to be used for clockwise and anti-clockwise opera- 
tion respectively, and co-operating with a roller f mounted on a 
sliding spring-controlled piston g. A is a link pivotally attached 
to the piston rod i and kept by a spring j against a fixed block k, 
along which it is cau ed to slide when operated by the mechanism 
referred to, in order to operate, in its turn, the valve a. The 
link A acts as an inertia governor, so that when a certain desired 
s: eed of rota'ion is reached, the link is thrown away from the 
block & against the action of the spring ii thereby missing the 
end of the valve stem. The speed =. which the link A ceases 
to engage with the valve stem may be ted by adjusting 
the springj. (Accepted anagg mls 4, 1918. . 


120,853. 7. _—— London. Gas 
" eT a This invention has 


reference to apparates t lays 

reference to oieeia ‘or feed <= producers wherein the feed is 
controlled by power-driven valves. ‘The invention provides a 
sounding device, which is so connected to a part of the feeding 
apparatus as to be moved to and fro’, the extent of its movement 
in one direction being limited by contact with the top surface 
of the material when it tends to accumulate, whereby the move- 
ment of the controlling part c the device is 
also limited, and the feed reduced until the. proper level of the 
material is restored. 4 is the slide valve connec by links 13 
to a cam-actuated lever; 15 is the movable spout at the end of 
the fuel-feed chute 16. The spout 15 overlaps a ae - 
on the valve 4 so as to be raised to the position shown by t 
upward movement of the valve and thus — flow o fuel 
from the chute. a is a sounder which passes through the “~ of 
producer; it is attached to rod ¢ and is connected by a 
link d to the movable-feed spout 15. So long as the top surface 
of the fuel bed is at a levei to allow the -ounder a to descend 
freely, the movable spout 15 is free to descend +f gravity when 
the inlet valve 4 is in its —~ open po:ition. nowever, t e 
level of the fuel ascends to the fixed maximum height i indicated 
at f, the sounder reste upon “the surface of the fuel and prevents 








the movable spout from descending, — ee ee te 
moved in its usual routine to the open therefore, 
ee Se ee ee bet the parts ofthe feeding 
arrangement continue to operate in way, 

fuel, or only restricted amount t of fuel, passes into the the produce 
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unti) the consumption therein has lowered the upper surface 
of fuel to a level where the sounder a is again free to descend to 
such an extent as to allow the spout 15 to drop to the ition in 
which the fuel from the chute 16 can flow freely into the hopper. 
(Accepted December 4, 1918.) 


MOTOR ROAD VEHICLES. 


G. Pollard, London, and The Menco-Elma 
Limited, London. Motor Road Vehicles. 
November 14, 1917.—The invention consists in the 
construction for a change-speed gear that is provided with 
co-acting clutch members or brake members toothed or otherwise 
so shaped that when engaged they cannot be relatively rotated 
and made to slip, of the combination of such co-acting clutch 
members or brake members with an armature fixed to one 
member and an electromagnet fixed to the other, the armature 
and electromagnet being characterised by a formation such that 
they have o opposing faces parallel or approximately so to the 
path in which they move in relation to one another in the opera- 
tion of bringing the members into engagement. The gear 
comprises a shaft A and arms B. The arms B lean from the 
shaft A towards the flywheel F. The arms B receive motion 
from the motor (which motor actuates the shaft Al carrying 
the flywheel F), and transmit this motion to the driven shaft A 
as a direct drive and at five other speeds in forward running 
and also transmit a single reverse speed, and effect the braking 
of the vehicle. DO, E and H are electromagnets; the magnet 
operates to engage a wheel H! with the flywheel F, and the 
magnet H operates to engage the wheel H1 with the said magnet, 
which being secured to the fixed casing X of the gearing can thus 


anchor the wheel H!. The armature HO of the Goctpemnagnet H 
is arranged to slide in grooves formed in the flange of the dise H2, 
which is virtually ~ of the wheel H1, the armature engagin; 
with these grooves by means of raidal projections upon it parall 
= the axis of the gear. Upon the part HR, of the arma- 
ure HO are teeth. Op) to these teeth are teeth fixed on 
the he side oft the yey my H. The teeth constitute co-act 
brake members fixed to the armature and to the electro! 
respectively, and the armature and electromagnet, both quateae, 
are characterised by a formation such that they one op pos = | 
faces which are annular and are p—_ to the | path, ind 
by the dimension D, in which t a in the operation of 
b ing teeth into engagement, an separated by an oot 
which, measured pe' dicularly to the > fen, is of a dimension 
much less than the « ce D aforesaid. Tho! the distance D 
thro which the co-acting teeth of the brake have to be re- 
= y. moved to bring the brake into action is the same as it 
have to be in any similar dog brake, Tie the air pe a d 4 
obviously much reduced in relation thereto. The parts 
are provided with springs s, which ten my brake an 
engaged and which are overcome by the And ic pull when the 
i918) is to be brought into engagement. (Accepted December 4, 
18. 


120,589. The Dunlop Rubber Company, Limited, West- 
minster, London, and J. V. Worthington, Westminster, 
London. Solid Rubber Tyres. (5 Figs.) August 17, 1917.— 
This invention relates to solid rubber tyres in which the rubber 
= is secured to a metal foundation band. According to 

e present invention,in building up a wide tyre of a number of 
annular sections or units, each provided with a rubber portion C 
secured to a metal foundation band B, there is provided what 
may be termed intimate contact between the adjacent faces of 
the rubber portion C. For this purpose, the adjacent faces of 
the rubber portions C may be brought into intimate contact, and, 
if desired, united either before or during the application of the 
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units or sections to the wheel rim A, and when the metal founda- 
tion bands B of the various sections abut, the rubber portions 
become in effect the ——a of a single piece wide tyre of = 
same width as the several units or sec\ions by reason of t 
contacting faces being in intimate contact or united 
The adjacent vertical faces = the rubber portion C are united 
by vulcanisation, cold curing or rubber solution. In some 
instances the contacting vertical faces of the rubber portions 
are of such depth that a peripheral groove D is provided between 
the a ae or wey the -f 5 — iY ek one 
being to allow of sufficient lateral ment a 

ion to afford a good grip on the road surface laterally. 





Accepted November 27, 1915.) 





